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GLVWLQFWUDFLDOO\HWKQLFDOO\FXOWXUDOO\OLQJXLVWLFDOO\HFRQRPLFDOO\DQGVSLULWXDOO\WKHQHHGV
RIWKHVHFKLOGUHQKDYHEHHQV\VWHPDWLFDOO\XQGHUVHUYHGDQGRYHUORRNHG7KLVGHVSLWHSRVLWLYH
LQWHQWLRQVDQGSRFNHWVRIH[FHOOHQFHDQGFDUH$VDWHDFKHUDQGQRZDVDQDGPLQLVWUDWRU,IRXQG
P\VHOIOLYLQJLQODUJHUV\VWHPVWKDWGLGQRWFRQVLGHUWKHYHU\VSHFLILFDQGFRPSOH[QHHGVRI(/V
,QHDFKGLVWULFWWKHULFKQHVVDQGFRPSOH[LW\RIJURZLQJDQGGHYHORSLQJ\RXQJSHRSOHZDVWUDGHG
IRUGDWDVHWVHPEHGGHGLQVSUHDGVKHHWVJUDSKVDQGWDEOHV7KHFKDOOHQJHRIWUXO\JHWWLQJWR
NQRZHDFKFKLOGDVDOHDUQHUDQG\RXQJSHUVRQZKLOHKHOSLQJWKHPWRJURZIURPWKHLUFXUUHQW
VWDWHRIEHLQJZDVVZDSSHGRXWIRUYDJXHYLVLRQVDQGVWUDWHJLFJRDOVDOLJQHGWRHYHU\WKLQJEXW
WKHQHHGVRIRXUPRVWYXOQHUDEOHVWXGHQWV&KDOOHQJLQJWKLVVWDWXVTXRDQGGLUHFWO\FRQIURQWLQJ

WKHOLQJXLVWLFDFDGHPLFDQGHPRWLRQDOQHHGVDVZHOODVDVVHVVPHQWUHDOLWLHVRI(/VW\SLFDOO\
JDUQHUHGRQHRIWKUHHUHVSRQVHV7KHVH,EHOLHYHDUHV\PSWRPDWLFRIHGXFDWLRQDVDZKROH7KH
LQLWLDOUHVSRQVHLVRIWHQRQHRIDFFHSWDQFHWKDWWKHUHH[LVWEURDGHUV\VWHPVDWSOD\RXWVLGHRIRXU
FRQWURO7KLV³UHQGHUXQWR&DHVDU´VFHQDULRIDLOVWRDFNQRZOHGJHWKHUROHRIDGPLQLVWUDWRUV
WHDFKHUVDQGDOOHGXFDWLRQDODFWRUVLQQHJRWLDWLQJDQGDFWLQJXSRQSROLF\DWOHYHOVWKURXJKRXWWKH
V\VWHP7KHQH[WUHVSRQVHLVVLPSO\WRDYRLGWKHPDWWHUDQGLWVXQGHUO\LQJFRPSOH[LWLHV7KLV
OLQHRIWKLQNLQJIROORZVWKDWWRQRWKLJKOLJKWDQGGLVFXVVWKHLVVXHUHQGHUVLWLQYLVLEOHDQGWKXVQRW
DQLVVXHDWDOO,EHOLHYHWKHWKLUGUHVSRQVHUHIUDPLQJWKHQDUUDWLYHLVWKHPRVWFRPPRQ,Q
UHIUDPLQJHGXFDWRUVFDVWWKHXQLTXHQHHGVRI(/VZLWKLQRWKHUGHPRJUDSKLFWHUPVOLNHUDFH
HWKQLFLW\DQGVRFLRHFRQRPLFVWDWXV7KRXJKSHUKDSVZHOOLQWHQGHGWKLVUHVSRQVHIDLOVWR
UHFRJQL]HXQGHUVWDQGDQGJUDSSOHZLWKWKHPXOWLGLPHQVLRQDOLW\RIWKHPDWWHULWOHDGVWR
IUDJPHQWDU\VROXWLRQVEDVHGRQDOLPLWHGXQGHUVWDQGLQJRILGHQWLW\ 
8SRQWKLVUHFRJQLWLRQ,VWDUWHGWRH[SORUHWKHFRQFHSWRIQHZPDQDJHULDOLVPVHHNLQJWR
ILQGDQXQGHUVWDQGLQJIRUKRZWKHPDFKLQDWLRQVRIPDUNHWVVRVWURQJO\IRXQGWKHLUZD\LQWRWKH
V\VWHPVVWUXFWXUHVDQGGLVFRXUVHRIHGXFDWLRQ,DOVRH[SDQGHGP\VWXGLHVRQFXOWXUDOYDOLGLW\
DQGRWKHUH[WHQVLYHHTXLW\LVVXHVZLWKLQHGXFDWLRQ:LWKH[SHULHQFHVDWWKHLQGLYLGXDOVWXGHQW
FODVVURRPVFKRRODQGGLVWULFWOHYHO,EHJDQWRPRUHFOHDUO\XQGHUVWDQGDQGFRQQHFWWKHEURDGHU
OD\HUVRIOHJLVODWLRQSROLF\DQGMXGLFLDOUXOLQJVWKDWLPSDFWHGHGXFDWLRQDODFWRUVWKURXJKRXWWKH
V\VWHP$V,FRQWLQXHGWRUHDGUHIOHFWWHDFKDQGOHDG,NHSWUHWXUQLQJWRWKHODUJHUIUDPHZRUN
RIKLJKVWDNHVDVVHVVPHQWDQGDFFRXQWDELOLW\WKDWHQFRPSDVVHVDOORIHGXFDWLRQ7KRXJKZH
UDUHO\GLVFXVVLWDVVXFKWKLVV\VWHPRIVWDQGDUGL]HGDVVHVVPHQWUHLJQVRYHUWKHHQWLUHW\RI
HGXFDWLRQ,WGHWHUPLQHVZKLFKVFKRROVDQGVWXGHQWVDUHODEHOHGVXFFHVVIXODQGZKLFKDUH

GHILQHGDVIDLOLQJ,WVSHFLILHVWKHDOORFDWLRQRIILQDQFLDOUHVRXUFHVDQGVXSSRUWVHYHQGHFLGLQJ
ZKLFKFRPPXQLWLHVDUHFDSDEOHRIVHOIJRYHUQLQJWKHLURZQVFKRROV2IWHQGHHPHG³ORZVWDNHV´
DQGQRQLPPHGLDWHIRULQGLYLGXDOVWXGHQWVWKHVHEURDGHUFRQVHTXHQFHVVKDSHWKHSUDFWLFHVDQG
SROLFLHVH[SHULHQFHGHYHU\GD\E\FKLOGUHQ7KHIDOORXWRIKLJKVWDNHVDVVHVVPHQWVLPSDFWVWKH
HGXFDWLRQDOPRGHOVSURJUDPPLQJFXUULFXOXPFODVVURRPPDNHXSDQGLQVWUXFWLRQDOSUDFWLFHVRI
DOOVWXGHQWV7KLVKROGVHYHQPRUHWUXHIRUJURXSVRIVWXGHQWVGHHPHG³XQVXFFHVVIXO´DQG
³DWULVN´GLVSURSRUWLRQDWHO\VWXGHQWVZKRDUHFXOWXUDOO\DQGOLQJXLVWLFDOO\GLYHUVH7KHLQIOXHQFH
RIWKLVVHWXSLVUHDODQGH[SHULHQFHGE\ERWKFKLOGUHQDQGDGXOWVGDLO\6WDQGDUGL]HGDVVHVVPHQW
DQGWKHDFFRXQWDELOLW\V\VWHPVWKDWDFFRPSDQ\LWSOD\DQRYHUVL]HGUROHZLWKLQWKHFODVVURRPV
KDOOZD\VDQGERDUGURRPVRIRXUVWDWH¶VVFKRROV,WLVP\VLQFHUHKRSHWKDWWKLVGLVVHUWDWLRQKHOSV
WRPRYHWKLVFRQYHUVDWLRQIRUZDUGLQDXWKHQWLFVSHFLILFDQGDERYHDOODFWLRQDEOHZD\V 
7RERUURZLQVSLUDWLRQIURP'U/DXULH2OVHQ¶V 5HSDUDEOH+DUP WKLVGLVVHUWDWLRQ
LVDVXPPRQVWRSXWRXUFROOHFWLYHYRLFHVDQGDFWLRQVWRZDUGVFUHDWLQJDVVHVVPHQWV\VWHPVDQG
DFFRXQWDELOLW\VWUXFWXUHVWKDWVHUYHDOOFKLOGUHQ³WRUHFRJQL]HUHVSRQGDQGWRUHSDLUWKHKDUP
WKDWKDVEHHQH[DFHUEDWHGE\ODSVHVLQVWDWHGLVWULFWDQGVFKRROSROLFLHVDQGSUDFWLFHV,WLV
UHSDUDEOHKDUPLWLVSUHYHQWDEOHKDUPDQGLWLVZKROO\LQRXUSRZHUWRFKDQJH´SLLL7KH
EURDGHUTXHVWLRQORRPLQJEH\RQGWKLVUHVHDUFKLVQRZWKDWZHNQRZEHWWHUGRZHKDYHWKH
FRXUDJHWRGREHWWHU"









6WDWHPHQWRIWKH3UREOHP

7KURXJKRXWWKHKLVWRU\RIWKH8QLWHG6WDWHVOLWHUDF\WHVWVKDYHEHHQXWLOL]HGDVDPHDQV
WRH[FOXGHDQGPDUJLQDOL]HLPPLJUDQWSRSXODWLRQVDQGLQWKHDEVHQFHRIDQDWLRQDOODQJXDJH
SROLF\KDYHVHUYHGDVGHIDFWRODQJXDJHSROLF\&UDZIRUG0HQNHQ:LOH\	
:ULJKW

)LJXUH ³7KH$PHULFDQHVHZDOODV&RQJUHVVPDQ>-RKQ/DZVRQ@%XUQHWWZRXOGKDYHEXLOGLW´
E\5D\PRQG2(YDQV /LEUDU\RI&RQJUHVV3ULQWVDQG3KRWRJUDSKV'LYLVLRQ5HWULHYHG
1RYHPEHUIURPKWWSVZZZORFJRYLWHP"ORFOU EORJWHD


7KHSXUSRVHRIWKLVVWXG\LVWRH[DPLQHWKHWKHRU\DQGUHVHDUFKWKDWDGGUHVVHVWKHVHFRQG
ODQJXDJHDFTXLVLWLRQDQGDVVHVVPHQWRI(/VZLWKLQWKHFRQWH[WRISXEOLFHGXFDWLRQLQWKH8QLWHG
6WDWHV7KHVWXG\VHHNVWRDGGUHVVWKHRYHUDUFKLQJLVVXHRIWKHUHODWLRQVKLSEHWZHHQDQ(/V¶
VHFRQGODQJXDJHSURILFLHQF\DQGWKHLUSHUIRUPDQFHRQIHGHUDOO\PDQGDWHGVWDQGDUGL]HG
FRQWHQWDUHDDVVHVVPHQWV
,WLVLPSRUWDQWWRFRQWH[WXDOL]HWKLVVWXG\ZLWKLQDUDSLGO\FKDQJLQJDQGLQFUHDVLQJO\
GLYHUVH8QLWHG6WDWHVSRSXODWLRQ7KURXJKRXWWKHWZHQW\ILUVWFHQWXU\(/VKDYHEHHQDPRQJWKH
IDVWHVWJURZLQJSRSXODWLRQVLQWKHQDWLRQ¶VVFKRROVFRPSULVLQJWHQSHUFHQWRIWKHVWXGHQW
SRSXODWLRQQDWLRQZLGH8QLWHG6WDWHV'HSDUWPHQWRI(GXFDWLRQ7KH1DWLRQDO&HQWHUIRU
(GXFDWLRQ6WDWLVWLFVSODFHVWKLVQXPEHUDWPLOOLRQVWXGHQWVIRUWKHVFKRRO\HDU
&HQWHUIRU$SSOLHG/LQJXLVWLFV*LYHQYDU\LQJVWDQGDUGVDQGSURFHVVHVDFURVVVWDWHVIRU
LGHQWLI\LQJ(/VDQGDFKDQJLQJVRFLRSROLWLFDOODQGVFDSHRYHUDOOFRXQWVYDU\$FFRUGLQJWRWKH
8QLWHG6WDWHV&HQVXV%XUHDX$PHULFDQ&RPPXQLW\6XUYH\RI86FKLOGUHQDJHV
ZHUHLGHQWLILHGDV/LPLWHG(QJOLVK3URILFLHQW/(3RU(/ZKLOHGDWDVXEPLWWHGE\LQGLYLGXDO
VWDWHVWRWKHIHGHUDOJRYHUQPHQWSXWWKHSHUFHQWDJHRI(/VLQNLQGHUJDUWHQWKURXJKWZHOIWKJUDGH
DWWHQSHUFHQW8QLWHG6WDWHV'HSDUWPHQWRI(GXFDWLRQ1DWLRQDO&HQWHUIRU(GXFDWLRQ
6WDWLVWLFV
(/VFRPSULVHDKHWHURJHQHRXVJURXSRIVWXGHQWVZLWKGLIIHUHQWFXOWXUDODQGOLQJXLVWLF
EDFNJURXQGV&HQWHUIRU$SSOLHG/LQJXLVWLFV0LJUDWLRQ3ROLF\,QVWLWXWH8QLWHG
6WDWHV'HSDUWPHQWRI(GXFDWLRQ7KH$QQLH(&DVH\)RXQGDWLRQHVWLPDWHGWKDW
LQRIFKLOGUHQLQWKH8QLWHG6WDWHVVSRNHDODQJXDJHRWKHUWKDQ(QJOLVK/27(DW
KRPH&HQWHUIRU$SSOLHG/LQJXLVWLFV$VRIRISUHNLQGHUJDUWHQWKURXJKILIWK

JUDGHVWXGHQWVZHUHERUQLQWKH8QLWHG6WDWHVZKLOHRIVL[WKWKURXJKWZHOIWKJUDGHVWXGHQWV
ZHUHERUQLQWKH8QLWHG6WDWHV=RQJ	%DWDORYD$VPHDVXUHGWKURXJKVFKRRO
GHPRJUDSKLFVWKH8QLWHG6WDWHVLVPRUHGLYHUVHWKDQHYHUEHIRUH3XEOLFVFKRROHQUROOPHQWLQ
VKRZVWKDWIRUWKHILUVWWLPHHYHUPDMRULW\PLQRULW\FKLOGUHQFRQVWLWXWHGRIWKH
VWXGHQWSRSXODWLRQVWXGHQWVIURPORZLQFRPHKRXVHKROGVDOVRPDGHXSRIWKHSRSXODWLRQ
&HQWHUIRU$SSOLHG/LQJXLVWLFV7KHPDMRULW\RI(/VZHUHERUQLQWKH8QLWHG6WDWHVDQG
DUHOHJDOFLWL]HQV6DQFKH]
,Q,OOLQRLVLQDSSUR[LPDWHO\LQGLYLGXDOVZHUHIRUHLJQERUQFRPSRVLQJ
RIWKHVWDWH¶VSRSXODWLRQ7KLVPDNHXSURXJKO\PLUURUVWKHEURDGHU8QLWHG6WDWHV
SRSXODWLRQZLWKRILQGLYLGXDOVQDWLRQZLGHEHLQJRIIRUHLJQELUWK0LJUDWLRQ3ROLF\
,QVWLWXWH7KHEHJLQQLQJRIWKHWZHQW\ILUVWFHQWXU\PDUNHGDVWHHSGHFOLQHLQWKHJURZWK
UDWHRIWKHIRUHLJQERUQSRSXODWLRQLQ,OOLQRLVGURSSLQJIURPGXULQJWKH¶VWR
EHWZHHQ0LJUDWLRQ3ROLF\,QVWLWXWH(YHQZLWKWKLVWUHQGWKHVWDWH¶V
LPPLJUDQWSRSXODWLRQFRQWLQXHVWRLQFUHDVHPRUHUDSLGO\WKDQLWVQDWLYHERUQSRSXODWLRQ
0LJUDWLRQ3ROLF\,QVWLWXWH,WVKRXOGEHQRWHGDVDUHODWHGDVLGHWKDW3XHUWR5LFDQVDUH
86FLWL]HQVDOVRVHUYH(/VZLWKLQWKHLUHGXFDWLRQV\VWHPDQGDUHWHFKQLFDOO\QRW³IRUHLJQERUQ´
$JHJURXSDQGORZLQFRPHWUHQGVLQ,OOLQRLVFORVHO\PLUURUEURDGHUWUHQGVLQWKH8QLWHG6WDWHV
0LJUDWLRQ3ROLF\,QVWLWXWH03,'DWD+XE$FFRUGLQJWRWKH,OOLQRLV6WDWH%RDUGRI
(GXFDWLRQ¶V $QQXDO5HSRUWGXULQJWKHVFKRRO\HDURIVWXGHQWVZLWKLQWKH
VWDWH¶V.V\VWHPZHUHFODVVLILHGDV(/V7KLVFRQVWLWXWHVFKLOGUHQGHPRQVWUDWLQJD
JUDGXDOLQFUHDVHRIRYHUIRUWKHVWDWH¶V(/SRSXODWLRQLQWKHSDVWGHFDGH,OOLQRLV6WDWH%RDUG
RI(GXFDWLRQ,Q,OOLQRLVPRUHWKDQWKUHHTXDUWHUVRIVFKRRODJHGFKLOGUHQUHSRUWHGDV

(/VLQFHQVXVGDWDZHUHERUQLQWKH8QLWHG6WDWHV7KLVLVVOLJKWO\DERYHWKHQDWLRQDODYHUDJH
QDWLYHERUQ/(3UDWHRI0LJUDWLRQ3ROLF\,QVWLWXWH6SDQLVKLVWKHPDMRULW\QDWLYH
ODQJXDJHRI(/VERWKLQWKH8QLWHG6WDWHVDQG,OOLQRLVRI(/VLQ,OOLQRLVLGHQWLI\6SDQLVK
DVWKHLUQDWLYHODQJXDJH$UDELFLVDGLVWDQWVHFRQGZLWK3ROLVK8UGX
DQG3LOLSLQR7DJDORJURXQGLQJRXWWKHWRSILYH,OOLQRLV6WDWH%RDUGRI(GXFDWLRQ
)HGHUDOHGXFDWLRQOHJLVODWLRQRIWKHSDVWWZRGHFDGHVKDVGHPRQVWUDWHGDVLJQLILFDQWVKLIW
WRZDUGVHPSKDVL]LQJVWDQGDUGL]HGDVVHVVPHQWVZLWKLQDV\VWHPRIKLJKVWDNHVDFFRXQWDELOLW\
$EHGL0HQNHQ+RSNLQV7KRPSVRQ/LQTXDQWL+DNXWD	$XJXVW:KLOH
WKHVHSROLFLHVKDYHLPSDFWHGDOOVWXGHQWVWKHUHKDVEHHQDEURDGHUDQGGLVSURSRUWLRQDWHO\JUHDWHU
QHJDWLYHLPSDFWRQ(/VDQGWKHVFKRROFRPPXQLWLHVWKDWVHUYHWKHP+R.RUWH]
/LQQ:KLOHVRPHUHVHDUFKHUVQRWHWKHSRVLWLYLW\RIWKLVOHJLVODWLRQLQKLJKOLJKWLQJ
DSUHYLRXVO\LQYLVLEOHSRSXODWLRQRIVWXGHQWV+RSNLQV7KRPSVRQ/LQTXDQWL+DNXWD	$XJXVW
RWKHUVDGGUHVVWKHVLJQLILFDQWRYHUUHDFKRIWKHIHGHUDOJRYHUQPHQWLQWRWKHORFDOLVVXHRI
HGXFDWLRQ&UDZIRUG0HQNHQ:LOH\	:ULJKW'HVSLWHWKHVHYDU\LQJ
LQWHUSUHWDWLRQVFRQVLVWHQWDFURVVWKHUHVHDUFKLVWKHHPSKDVLVRIIHGHUDOOHJLVODWLRQRQ
VWDQGDUGL]HGDVVHVVPHQWZLWKLQDV\VWHPRIKLJKVWDNHVDFFRXQWDELOLW\DQGGHFLVLRQPDNLQJ
$GGLWLRQDOO\WKH (YHU\6WXGHQW6XFFHHGV$FW (66$PDQGDWHVWKDW(/VPXVWWDNHERWK
DFDGHPLFFRQWHQWDUHDDQGODQJXDJHSURILFLHQF\DVVHVVPHQWV/\RQV	'DGH\
7KHUDWLRQDOHIRULQFOXGLQJ(/VLQWKHVHPDQGDWHG(QJOLVKODQJXDJHSURILFLHQF\DQG
JUDGHOHYHOFRQWHQWDUHDDVVHVVPHQWVDQGRYHUDUFKLQJV\VWHPVRIDFFRXQWDELOLW\LVWRHQVXUHWKHLU
HGXFDWLRQDOSURJUHVVUHODWLYHWR(QJOLVKODQJXDJHGHYHORSPHQWDQGJUDGHOHYHOFRQWHQWDUHD
VWDQGDUGV$EHGL0HQNHQ+RZHYHUWKHPRVWVDOLHQWIDFWRUFRQFHUQLQJWKH

YDOLGLW\RIDVVHVVPHQWIRU(/VLVWKDWWKHVHVWDQGDUGL]HGDVVHVVPHQWVDUHQRWGHVLJQHGQRU
LPSOHPHQWHGZLWKWKH(/VWXGHQWSRSXODWLRQLQPLQG$EHGL.RSULYD
6RODQR)ORUHV7UXPEXOOHWDO5HVHDUFKILQGLQJVFRQFHUQLQJWKHDVVHVVPHQWRI(/V
KLJKOLJKWDVLJQLILFDQWGLIIHUHQFHLQWKHDFDGHPLFSHUIRUPDQFHRIWKHVHVWXGHQWVIURPWKDWRIWKHLU
QDWLYH(QJOLVKVSHDNLQJFODVVPDWHV$EHGL*iQGDUD5XPEHUJHU0D[ZHOO-ROO\	
&DOODKDQ6RODQR)ORUHV	7UXPEXOO(/VIDFHDVLJQLILFDQWKXUGOHLQOHDUQLQJERWK
(QJOLVKDQGDFDGHPLFFRQWHQWLQ(QJOLVKDWWKHVDPHWLPH7KLVFKDOOHQJHLVLQWHQVLILHGRQJUDGH
OHYHOFRQWHQWDUHDDVVHVVPHQWVWKDWDUHGHQVHO\ZRUGHGZLWKDFDGHPLFYRFDEXODU\DQGULSHZLWK
OLQJXLVWLFFRPSOH[LW\$EHGL6RODQR)ORUHV$GGLWLRQDOO\(/VDUH
RIWHQVXSSRUWHGRQWKHVHDVVHVVPHQWVZLWKLQHIIHFWLYHDFFRPPRGDWLRQVWKDWZHUHQRWGHVLJQHGWR
PHHWWKHLUVSHFLILFOLQJXLVWLFQHHGV$EHGL+RIVWHWWHU	/RUG$EHGL/DUD	
&KLD5HVHDUFKILQGLQJVLQGLFDWHWKDWLWWDNHVILYHWRVHYHQ\HDUVIRUPRVW(/VWRJDLQ
PDVWHU\RIDFDGHPLF(QJOLVKDWDOHYHOFRPSDUDEOHWRQDWLYH(QJOLVKVSHDNLQJSHHUV&ROOLHU	
7KRPDV&XPPLQV+DNXWD%XWOHU:LWW+HQFHWKHUH
H[LVWVVXEVWDQWLDOPLVDOLJQPHQWEHWZHHQWKHUHVHDUFKDLPVSROLFLHVDQGSUDFWLFHVVXUURXQGLQJ
WKHDVVHVVPHQWDQGHGXFDWLRQDOH[SHULHQFHVRI(/V
8QLQWHQGHGFRQVHTXHQFHVRIWKLVPLVDOLJQPHQWDQGV\VWHPRIKLJKVWDNHVWHVWLQJIRU(/V
LQFOXGHLQFUHDVHGGURSRXWUDWHVGHFUHDVHGJUDGXDWLRQUDWHVKLJKHUUDWHVRI\RXQJHUVWXGHQWV
WDNLQJWKH*HQHUDO(GXFDWLRQ'LSORPD*('LQVWHDGRIFRPSOHWLQJKLJKVFKRROLQFUHDVHG
QXPEHUVRIORZSHUIRUPLQJVWXGHQWVEHLQJKHOGEDFNLQJUDGHVEHIRUHWHVWLQJDQGKLJKHU
QXPEHUVRIVXVSHQVLRQVDQGH[SXOVLRQVRIORZSHUIRUPLQJVWXGHQWVLPPHGLDWHO\SULRUWRWHVWLQJ
$PUHLQ	%HUOLQHU0HQNHQ$GGLWLRQDOO\WKHUHLVDPRUHSHUVRQDOL]HGLPSDFWRI

VXFKDGHILFLWEDVHGDSSURDFKWRHGXFDWLRQWKDWVHUYHVWRIXUWKHUVHSDUDWHVWXGHQWVIURPWKHLU
OLQJXLVWLFFXOWXUDODQGFRPPXQLW\EDVHGLGHQWLWLHV9DOHQ]XHOD0HQNHQ
,QFUHDVHGDFFRXQWDELOLW\WKHNLQGWKDWSURYLGHVWKHIUDPHZRUNVRIIHGHUDOOHJLVODWLRQOLNH 1R
&KLOG/HIW%HKLQG 1&/%DQG (YHU\6WXGHQW6XFFHHGV$FW (66$³UHGXFHWKHTXDOLW\DQG
TXDQWLW\RIHGXFDWLRQRIIHUHGDQGKDVWKHPRVWGDPDJLQJHIIHFWVRQSRRUDQGPLQRULW\\RXWK´
0HQNHQS:KLOHQDWLYHODQJXDJHDVVHVVPHQWVFDQRIIHUDGYDQWDJHVIRUVRPH
VWXGHQWVWRPRUHDFFXUDWHO\FRQIHUWKHLUDFDGHPLFFRPSHWHQF\UHVHDUFKLVFOHDUDERXWWKHQHHG
WRDOLJQWKHODQJXDJHRIDVVHVVPHQWZLWKWKDWRILQVWUXFWLRQ$EHGL0HQNHQ7KHUH
DOVRH[LVWVDGGLWLRQDOFKDOOHQJHVDQGHTXLW\LVVXHVLQGHWHUPLQLQJZKLFKODQJXDJHVWRRIIHUDV
ZHOODVFUHDWLQJSDULW\EHWZHHQDVVHVVPHQWV7DNHQWRJHWKHUWKHFRPELQDWLRQRILQYDOLG
DVVHVVPHQWSUDFWLFHVZKLFKPHDVXUHLUUHOHYDQWFRQVWUXFWVLQHIIHFWLYHDFFRPPRGDWLRQVDQGD
FXOWXUHRIKLJKVWDNHVDFFRXQWDELOLW\FUHDWHDXQLTXHHGXFDWLRQDOFRQWH[WIRU(/VDVZHOODVWKH
GLVWULFWVVFKRROVFODVVURRPVDQGFRPPXQLWLHVZKLFKVHUYHWKHP
7KHJURZLQJSRSXODWLRQRI(/VZLWKLQWKH8QLWHG6WDWHVRSHUDWLQJZLWKLQDV\VWHPRI
VWDQGDUGL]HGDVVHVVPHQWDQGKLJKVWDNHVDFFRXQWDELOLW\OHDGVWRDQLQFUHDVHGVHQVHRIXUJHQF\LQ
DGGUHVVLQJWKHVHLVVXHVUHPHGLDWLQJDFKLHYHPHQWJDSVDQGEHWWHUPHHWLQJWKHHGXFDWLRQDOQHHGV
RIWKLVXQLTXHVWXGHQWSRSXODWLRQ7KHUHH[LVWVDQHHGWRIXUWKHUDGGUHVVWKHFRQWUDGLFWLRQ
EHWZHHQWKHVWDWHGDLPVDQGDFWXDOLPSDFWRIDVVHVVPHQWVDWWKHIHGHUDOVWDWHGLVWULFWVFKRRO
DQGFODVVURRPOHYHOV,QYHVWLJDWLQJFXUUHQWDVVHVVPHQWSROLFLHVDQGSUDFWLFHVZKLOHVHHNLQJWR
FUHDWHDPRUHYDOLGDQGHTXLWDEOHV\VWHPRIDVVHVVPHQWIRU(/VLVLPSRUWDQWDVWKHVHWHVWV
FXUUHQWO\GULYHWKHLQVWUXFWLRQDOSUDFWLFHVGHFLVLRQPDNLQJDQGHGXFDWLRQDORSSRUWXQLWLHVRI(/V
LQWKH8QLWHG6WDWHV0HQNHQ:LWKIXUWKHULQDFWLRQRXUFXUUHQWHGXFDWLRQDOV\VWHPZLOO

FRQWLQXHWRUHSURGXFHLWVLQHTXLWLHVWKHUHLVDSURIRXQGUHVSRQVLELOLW\WRH[DPLQLQJRXU
DVVHVVPHQWVWUXFWXUHVV\VWHPVSUDFWLFHVDQGEHOLHIVLQRUGHUWRLPSURYHDQGFUHDWHDPRUH
HTXLWDEOHHGXFDWLRQDOH[SHULHQFHIRU(/V
3XUSRVHRIWKH6WXG\

7KHSXUSRVHRIWKLVVWXG\LVWRH[DPLQHWKHUHODWLRQVKLSEHWZHHQ(/¶VVHFRQGODQJXDJH
SURILFLHQF\DQGWKHLUDFDGHPLFDFKLHYHPHQWRQIHGHUDOO\PDQGDWHGVWDQGDUGL]HGFRQWHQWDUHD
DVVHVVPHQWV7KHLQGHSHQGHQWYDULDEOH(QJOLVKODQJXDJHSURILFLHQF\LVGHILQHGDVDVWXGHQW¶V
RYHUDOOVFDOHVFRUHDQGDFFRPSDQ\LQJSURILFLHQF\OHYHORQWKH$&&(66IRU(//V
DVVHVVPHQW7KH$&&(66DVVHVVPHQWLVXVHGWKURXJKRXWVWDWHVLQFOXGLQJ,OOLQRLVWKDWPDNH
XSWKH:,'$&RQVRUWLXPWRPHDVXUHDQ(/¶VOHYHORIODQJXDJHSURILFLHQF\LQ(QJOLVK7KLV
FRPSXWHUEDVHGVWDQGDUGL]HGWHVWDVVHVVHVIRXUODQJXDJHGRPDLQVUHDGLQJZULWLQJVSHDNLQJ
DQGOLVWHQLQJSURYLGLQJDVFDOHVFRUHDQGDFFRPSDQ\LQJSURILFLHQF\OHYHO
7KHVHOHYHOVVSDQIURPWKHEHJLQQLQJVWDJHVRI(QJOLVKODQJXDJHGHYHORSPHQWHQWHULQJDQG
HPHUJLQJWRZDUGVPLGGOHGHYHORSLQJDQGH[SDQGLQJDQGODWHUEULGJLQJDQGUHDFKLQJVWDJHV
RISURILFLHQF\7KHGHSHQGHQWYDULDEOHDFKLHYHPHQWRQJUDGHOHYHOFRQWHQWDUHDVWDQGDUGL]HG
DVVHVVPHQWLVGHILQHGDVDVWXGHQW¶VRYHUDOOVFDOHVFRUHVDQGDFFRPSDQ\LQJSURILFLHQF\OHYHOVRQ
WKH3DUWQHUVKLSIRU$VVHVVPHQWRI5HDGLQHVVIRU&ROOHJHDQG&DUHHUV3$5&&DVVHVVPHQWIRU
ERWK(/$DQGPDWKHPDWLFV3$5&&LVDQH[WJHQHUDWLRQSHUIRUPDQFHEDVHGDVVHVVPHQW
LQLWLDOO\GHYHORSHGDVSDUWRIWKHIHGHUDOJRYHUQPHQW¶V 5DFHWRWKH7RS FRPSHWLWLYHJUDQW,WLVD
FRPSXWHUEDVHGVWDQGDUGL]HGWHVWWKDWDVVHVVHVWKHVXEGRPDLQVRIOLWHUDU\WH[WLQIRUPDWLRQDO
WH[WDQGYRFDEXODU\IRUUHDGLQJDQGZULWLQJH[SUHVVLRQDQGNQRZOHGJHDQGXVHRIODQJXDJH
FRQYHQWLRQVIRUZULWLQJ7KHPDWKHPDWLFDOVXEGRPDLQVDVVHVVHGDUHPDMRUFRQWHQWDGGLWLRQDO

DQGVXSSRUWLQJFRQWHQWH[SUHVVLQJPDWKHPDWLFDOUHDVRQLQJDQGPRGHOLQJDQGDSSOLFDWLRQ
3$5&&SHUIRUPDQFHLVPHDVXUHGE\DVFDOHVFRUHIRUERWK(/$DQGPDWKHPDWLFVUDQJLQJIURP
WR7KLVVFDOHVFRUHLVWKHQDVVRFLDWHGZLWKRQHRIILYHOHYHOV'LG1RW0HHW3DUWLDOO\
0HW$SSURDFKHG0HW([FHHGHGXVHGWRGHWHUPLQHDVWXGHQW¶VSURILFLHQF\WRZDUGVDFKLHYLQJ
VWDWHFRQWHQWVWDQGDUGVIRUDSDUWLFXODUJUDGHOHYHO7KHUHODWLRQVKLSEHWZHHQWKH$&&(66DQG
3$5&&VFRUHVIRUDVPDOO\HWGLYHUVHJURXSRIWKLUGWKURXJKILIWKJUDGH(/VZLOOEH
LQYHVWLJDWHGLQWKLVTXDVLH[SHULPHQWDOFRUUHODWLRQDOGHVLJQTXDQWLWDWLYHVWXG\)XUWKHUPRUHWKLV
VWXG\ZLOOXVHPXOWLYDULDWHUHJUHVVLRQDQDO\VLVWRH[SORUHWKHLPSDFWRI(QJOLVKODQJXDJH
SURILFLHQF\UHODWLYHWRRWKHUVWXGHQWGHPRJUDSKLFYDULDEOHVHWKQLFLW\VRFLRHFRQRPLFVWDWXV
7KHVWXG\XVHVWKHOHQVRIFXOWXUDOYDOLGLW\DVGHILQHGE\6RODQR)ORUHVDQG1HOVRQ%DUEHU
WRH[SORUHWKHH[WHQWWRZKLFKFXUUHQWDVVHVVPHQWSUDFWLFHVPRYHXVFORVHUWRWKHJRDORI
HQVXULQJHTXLWDEOHHGXFDWLRQDORSSRUWXQLW\IRU(/V7KHFRQFHSWRIFXOWXUDOYDOLGLW\SURYLGHVWKH
RSSRUWXQLW\WRH[DPLQHWKHVRFLRFXOWXUDOIDFWRUVWKDWVKDSHVWXGHQWWKLQNLQJDQGLPSDFW
DVVHVVPHQWRXWFRPHVIRU(/VDVZHOODVLQYHVWLJDWHODUJHVFDOHVWDQGDUGL]HGDVVHVVPHQW
SUDFWLFHVIURPDFXOWXUDOSHUVSHFWLYH,WLVKRSHGWKDWWKLVUHVHDUFKZLOOSURYLGHDQRWKHUWRROWR
WKHILHOGIRUREMHFWLYHO\H[DPLQLQJWKHH[WHQWWRZKLFKWHVWLQJSUDFWLFHVDUHVHQVLWLYHWRWKHLVVXHV
RIODQJXDJHDQGFXOWXUH7KHUHVXOWVRIWKLVVWXG\VHHNWRLQIRUPSROLF\PDNHUVDQGHGXFDWRUVDW
WKHVWDWHGLVWULFWVFKRRODQGFODVVURRPOHYHODVWRWKHPRVWHTXLWDEOHYDOLGDQGMXVWDVVHVVPHQW
SUDFWLFHVDQGSROLFLHVIRU(/VDQGWKHVFKRROFRPPXQLWLHVWKDWVHUYHWKHP







5HVHDUFK4XHVWLRQVDQG+\SRWKHVHV

7KHRYHUDOOUHVHDUFKTXHVWLRQJXLGLQJWKLVVWXG\LV
+RZGRHVDQ(/V¶VHFRQGODQJXDJHSURILFLHQF\LQIOXHQFHKLVKHUDFKLHYHPHQWRQ
IHGHUDOO\PDQGDWHGVWDQGDUGL]HGFRQWHQWDUHDDVVHVVPHQWV"
7KHVXEVHTXHQWUHVHDUFKTXHVWLRQVDQGK\SRWKHVHVIRUWKLVVWXG\ZHUHDVIROORZV
5HVHDUFKTXHVWLRQ :KDWLVWKHUHODWLRQVKLSEHWZHHQ(QJOLVKODQJXDJHSURILFLHQF\DQG
DFKLHYHPHQWRQJUDGHOHYHOFRQWHQWDUHDVWDQGDUGL]HGDVVHVVPHQWVLQ(/$DQG
PDWKHPDWLFV"
+\SRWKHVLV 7KHPRUHDGYDQFHGWKHVWXGHQW¶VOHYHORIODQJXDJHSURILFLHQF\LQ
(QJOLVKWKHKLJKHUWKHLUUHDGLQJDFKLHYHPHQW
+\SRWKHVLV 7KHPRUHDGYDQFHGWKHVWXGHQW¶VOHYHORIODQJXDJHSURILFLHQF\LQ
(QJOLVKWKHKLJKHUWKHLUPDWKHPDWLFVDFKLHYHPHQW
5HVHDUFKTXHVWLRQ 7RZKDWH[WHQWGRHV(QJOLVKODQJXDJHSURILFLHQF\LQUHDGLQJ
ZULWLQJVSHDNLQJDQGOLVWHQLQJLQIOXHQFHDFKLHYHPHQWRQJUDGHOHYHOFRQWHQWDUHD
VWDQGDUGL]HGDVVHVVPHQWVLQ(/$DQGPDWKHPDWLFV"
+\SRWKHVLV $VWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\LQUHDGLQJDQGZULWLQJ
ZLOOLPSDFWWKHLUUHDGLQJDFKLHYHPHQWRQVWDQGDUGL]HGDVVHVVPHQWVWRD
VLJQLILFDQWO\JUHDWHUH[WHQWWKDQWKHLUVSHDNLQJDQGOLVWHQLQJSURILFLHQFLHV
+\SRWKHVLV $VWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\LQUHDGLQJDQGZULWLQJ
ZLOOLPSDFWWKHLUPDWKHPDWLFVDFKLHYHPHQWRQVWDQGDUGL]HGDVVHVVPHQWVWRD
VLJQLILFDQWO\JUHDWHUH[WHQWWKDQWKHLUVSHDNLQJDQGOLVWHQLQJSURILFLHQFLHV

5HVHDUFKTXHVWLRQ :KDWLVWKHWKUHVKROG(QJOLVKODQJXDJHSURILFLHQF\IRU(/VWR
PHHWH[FHHGVWDQGDUGVRQIHGHUDOO\PDQGDWHGVWDQGDUGL]HGDVVHVVPHQWVLQ(/$DQG
PDWKHPDWLFV"
+\SRWKHVLV $FFRUGLQJWR,OOLQRLVVFKRROFRGH(/VDUHGHILQHGDVSURILFLHQWDWD
FRPSRVLWH$&&(66VFRUHRIRUEH\RQGDQGVKRXOGWKXVEHDEOHWR
GHPRQVWUDWHSURILFLHQF\RQJUDGHOHYHOFRQWHQWDUHDDVVHVVPHQWV
5HVHDUFKTXHVWLRQ :KDWLVWKHLPSDFWRIRWKHUVWXGHQWGHPRJUDSKLFIDFWRUV
UDFHHWKQLFLW\VRFLRHFRQRPLFVWDWXVLQUHODWLRQWR(QJOLVKODQJXDJHSURILFLHQF\IRUWKH
DFKLHYHPHQWRI(/VRQIHGHUDOO\PDQGDWHGVWDQGDUGL]HGDVVHVVPHQWVLQ(/$DQG
PDWKHPDWLFV"
+\SRWKHVLV &RQWUROOLQJIRURWKHUYDULDEOHV(/VLGHQWLI\LQJZLWKD
UDFHHWKQLFLW\RI:KLWHZLOODFKLHYHKLJKHUOHYHOVRIUHDGLQJDQGPDWKHPDWLFV
SURILFLHQF\
+\SRWKHVLV &RQWUROOLQJIRURWKHUYDULDEOHV(/VZLWKIXOOSD\OXQFKVWDWXVZLOO
DFKLHYHKLJKHUOHYHOVRIUHDGLQJDQGPDWKHPDWLFVSURILFLHQF\
6LJQLILFDQFHRIWKH6WXG\

'XHWRWKHLQFUHDVLQJSRSXODWLRQRI(/VZLWKLQWKH8QLWHG6WDWHVDQGLWVSXEOLFVFKRRO
V\VWHPDVZHOODVDV\VWHPRILQFUHDVHGDFFRXQWDELOLW\URRWHGLQKLJKVWDNHVDVVHVVPHQWLWLV
FULWLFDOIRUUHVHDUFKHUVDQGHGXFDWRUVWRLGHQWLI\WKHPRVWHTXLWDEOHDQGYDOLGDVVHVVPHQW
SUDFWLFHVDQGSROLFLHVWRHQVXUHWKHXQLTXHQHHGVRI(/VDUHEHLQJPHW$VWXG\HPSKDVL]LQJ
VWDQGDUGL]HGDVVHVVPHQWZLWKLQDOHQVRIVRFLRFXOWXUDODQGOLQJXLVWLFYDOLGLW\LQWKHHGXFDWLRQRI
(/VKDVSDUWLFXODUVLJQLILFDQFHDWWKLVWLPH

7KLVVWXG\VHHNVWRDGGUHVVDFXUUHQWJDSLQWKHOLWHUDWXUHE\EULQJLQJWRJHWKHUGLIIHUHQW
UHVHDUFKGRPDLQVZLWKLQDUHDOZRUOGFRQWH[WDQGPRUHIXOO\LQYHVWLJDWLQJWKHUHODWLRQVKLS
EHWZHHQVHFRQGODQJXDJHSURILFLHQF\DQGSHUIRUPDQFHRQVWDWHPDQGDWHGDVVHVVPHQWV
SDUWLFXODUO\ZLWKGLJLWDOSHUIRUPDQFHEDVHGDVVHVVPHQWV$TXDQWLWDWLYHRULHQWDWLRQZDVVHOHFWHG
LQRUGHUWRSURYLGHDQDQDO\VLVLQWKHODQJXDJHRIQHZPDQDJHULDOLVPFRPSUHKHQVLEOHWRFXUUHQW
SROLF\PDNHUVDQGPDQ\HGXFDWLRQDOUHIRUPHUV$FFRUGLQJWR/\QFK*UXPPHOODQG'HYLQH
³ZLWKLQHGXFDWLRQQHZPDQDJHULDOLVPUHGHILQHGZKDWFRXQWVDVNQRZOHGJHZKRDUHWKH
EHDUHUVRIVXFKNQRZOHGJHDQGZKRLVHPSRZHUHGWRDFWDOOZLWKLQDOHJLWLPDWHIUDPHZRUNRI
SXEOLFFKRLFHDQGPDUNHWDFFRXQWDELOLW\´S7KXVWKHLQWHQWLRQRIVXFKDQRULHQWDWLRQZDVWR
XWLOL]HWKLVODQJXDJHRISRZHUWRSRVLWWUDQVIRUPDWLRQVRIRXUHGXFDWLRQDOV\VWHP7KLVUHVHDUFK
IRFXVHVRQWKHQHHGWRSURYLGHDPRUHHTXLWDEOHDQGYDOLGDVVHVVPHQWDQGHGXFDWLRQDOH[SHULHQFH
IRU(/V
*LYHQWKHRQJRLQJHPSKDVLVRIVWDQGDUGL]HGDVVHVVPHQWDVDGULYHUIRUDFFRXQWDELOLW\DQG
VFKRROLPSURYHPHQWHIIRUWVERWKDWWKHQDWLRQDODQGVWDWHOHYHOWKHUHLVSDUWLFXODUUHOHYDQFHDQG
VLJQLILFDQFHWRWKLVVWXG\7KLVVWXG\LVWLPHO\DVWKH6WDWHRI,OOLQRLVUHYLHZVLWVDQQXDOJUDGH
OHYHOFRQWHQWDUHDDVVHVVPHQWIRU(/$DQGPDWKHPDWLFVDQGFRQVLGHUVDVKLIWWRZDUGVDQHZ
DVVHVVPHQWIRUWKHVFKRRO\HDU$GGLWLRQDOO\WKHFXUUHQWGHEDWHRYHULPPLJUDWLRQDQG
SROLWLFDOUKHWRULFLQWKH8QLWHG6WDWHVUHSUHVHQWVDSLYRWDOPRPHQWIRUDGGUHVVLQJWKHHGXFDWLRQDO
RSSRUWXQLWLHVDQGLQHTXLWLHVIRUWKRVHFKLOGUHQOHDUQLQJWRVSHDN(QJOLVKDVDVHFRQGODQJXDJH
7KHUHDUHSURIRXQGVRFLHWDOLPSDFWVWRWKLVZRUNWKDWH[WHQGZHOOEH\RQGSHUIRUPDQFHRQD
VWDQGDUGL]HGDVVHVVPHQW7KHHTXLW\LQDVVHVVPHQWDQGHGXFDWLRQDOH[SHULHQFHIRU(/VLVFULWLFDO

WRRXUZRUNLQVFKRROVRISURYLGLQJDOOVWXGHQWVZLWKWKHNQRZOHGJHXQGHUVWDQGLQJVVWUDWHJLHV
DQGFRQILGHQFHWRDFKLHYHVXFFHVVLQDVHOIGHWHUPLQHGIXWXUH
'HILQLWLRQRI7HUPV

7KHWHUPVXVHGLQWKHVWXG\DUHGHILQHGDVIROORZV
Ɣ (QJOLVKOHDUQHU(/ SULRUWRWKHSDVVDJHRIWKH (YHU\6WXGHQW6XFFHHGV$FW LQ'HFHPEHU
WKHWHUP/LPLWHG(QJOLVK3URILFLHQW/(3ZDVXVHGE\IHGHUDODQGVWDWHDJHQFLHV
WRGHVFULEH(/V$VGHILQHGE\WKHODZWKHWHUP³(QJOLVKOHDUQHU´ZKHQXVHGZLWK
UHVSHFWWRDQLQGLYLGXDOPHDQVDQLQGLYLGXDO(6($6HFWLRQ²
$ZKRLVDJHGWKURXJK
%ZKRLVHQUROOHGRUSUHSDULQJWRHQUROOLQDQHOHPHQWDU\VFKRRORUVHFRQGDU\
VFKRRO
&LZKRZDVQRWERUQLQWKH8QLWHG6WDWHVRUZKRVHQDWLYHODQJXDJHLVD
ODQJXDJHRWKHUWKDQ(QJOLVK
LL,ZKRLVD1DWLYH$PHULFDQRU$ODVND1DWLYHRUDQDWLYHUHVLGHQWRIWKH
RXWO\LQJDUHDVDQG,,ZKRFRPHVIURPDQHQYLURQPHQWZKHUHDODQJXDJHRWKHU
WKDQ(QJOLVKKDVKDGDVLJQLILFDQWLPSDFWRQWKHLQGLYLGXDO
VOHYHORI(QJOLVK
ODQJXDJHSURILFLHQF\RU
LLLZKRLVPLJUDWRU\ZKRVHQDWLYHODQJXDJHLVDODQJXDJHRWKHUWKDQ(QJOLVK
DQGZKRFRPHVIURPDQHQYLURQPHQWZKHUHDODQJXDJHRWKHUWKDQ(QJOLVKLV
GRPLQDQWDQG
'ZKRVHGLIILFXOWLHVLQVSHDNLQJUHDGLQJZULWLQJRUXQGHUVWDQGLQJWKH(QJOLVK
ODQJXDJHPD\EHVXIILFLHQWWRGHQ\WKHLQGLYLGXDO²
LWKHDELOLW\WRPHHWWKHFKDOOHQJLQJ6WDWHDFDGHPLFVWDQGDUGV
LLWKHDELOLW\WRVXFFHVVIXOO\DFKLHYHLQFODVVURRPVZKHUHWKHODQJXDJHRI
LQVWUXFWLRQLV(QJOLVKRU
LLLWKHRSSRUWXQLW\WRSDUWLFLSDWHIXOO\LQVRFLHW\

'XHWRLWVGHILFLWEDVHGDSSURDFKWKHWHUP/(3KDVIDOOHQRXWRIXVHLQUHFHQW\HDUV
KRZHYHU/(3KDVSUHFLVHPHDQLQJLQFRXUWGHFLVLRQVIHGHUDODQGVWDWHODZV&UDZIRUG
S[LY

Ɣ (QJOLVKDVDVHFRQGODQJXDJH(6/DVGHILQHGE\WKH,OOLQRLV6FKRRO&RGHWKHWHUP
PHDQV,PSOHPHQWLQJ$UWLFOH&DQGDXWKRUL]HGE\6HFWLRQRIWKH6FKRRO
&RGH>,/&6$UW&DQG@
³VSHFLDOL]HGLQVWUXFWLRQGHVLJQHGWRDVVLVWVWXGHQWVZKRVHKRPHODQJXDJHLVRWKHU
WKDQ(QJOLVKLQDWWDLQLQJ(QJOLVKODQJXDJHSURILFLHQF\(6/LQVWUXFWLRQLQFOXGHV
VNLOOVGHYHORSPHQWLQOLVWHQLQJVSHDNLQJUHDGLQJDQGZULWLQJ(6/LVQRWWREH
FRQIXVHGZLWK(QJOLVKODQJXDJHDUWVDVWDXJKWWRVWXGHQWVZKRVHKRPHODQJXDJHLV
(QJOLVK´

Ɣ (QJOLVK/DQJXDJH'HYHORSPHQW(/'6WDQGDUGVDVGHILQHGE\WKH,OOLQRLV6FKRRO&RGH
WKHWHUPUHODWLYHWRWKHDJHJURXSH[DPLQHGLQWKLVVWXG\FKLOGUHQRYHUWKHDJHRIILYH
DQGDKDOIPHDQV,PSOHPHQWLQJ$UWLFOH&DQGDXWKRUL]HGE\6HFWLRQRIWKH
6FKRRO&RGH>,/&6$UW&DQG@
³WKH$PSOLILFDWLRQRI(QJOLVK/DQJXDJH'HYHORSPHQW6WDQGDUGV
.LQGHUJDUWHQ*UDGHIRUVWXGHQWVLQNLQGHUJDUWHQDQGJUDGHVWKURXJK
SXEOLVKHGE\WKH%RDUGRI5HJHQWVRIWKH8QLYHUVLW\RI:LVFRQVLQ6\VWHPRQ
EHKDOIRIWKH:RUOGFODVV,QVWUXFWLRQDO'HVLJQDQG$VVHVVPHQW:,'$
&RQVRUWLXP:LVFRQVLQ&HQWHUIRU(GXFDWLRQ5HVHDUFK:&(58QLYHUVLW\RI
:LVFRQVLQ0DGLVRQ:HVW-RKQVRQ6WUHHW0'0DGLVRQ:,DQG
SRVWHGDWKWWSZLGDXVVWDQGDUGVHOGDVS[QRODWHUDPHQGPHQWVWRRUHGLWLRQVRI
WKHVHVWDQGDUGVDUHLQFRUSRUDWHG´

/LPLWDWLRQV

7KHUHH[LVWVRPHSRWHQWLDOOLPLWDWLRQVWRWKLVVWXG\ZKLFKZLOOEHIXUWKHUGLVFXVVHGDQG
H[SDQGHGXSRQLQWKHPHWKRGRORJ\VHFWLRQWRIROORZ)LUVWLVWKHUHODWLYHO\VPDOOVDPSOHVL]HQ
 7KHVDPSOHVL]HLVVXFKWKDWLWLVGLIILFXOWWRJHQHUDOL]HWKHILQGLQJVWRDODUJHUSRSXODWLRQ
RIVWXGHQWVSDUWLFXODUO\IRUDJURXSRI(/VWKDWPD\EHPRUHOLQJXLVWLFDOO\KRPRJHQHRXV
$QRWKHUOLPLWDWLRQLVWKHSUHH[LVWLQJGLIIHUHQFHVDPRQJVWWKH(/VWXGHQWSRSXODWLRQXVHGLQWKH

VWXG\(DFKFKLOGLVXQLTXHKDYLQJWKHLURZQSHUVRQDODQGHGXFDWLRQDOH[SHULHQFHV$
FRPELQDWLRQRIWKHVHH[WHUQDOIDFWRUVSRVHVVRPHWKUHDWWRWKHYDOLGLW\RIWKLVVWXG\6LPLODUO\
WKHVWXG\KDVOLPLWDWLRQVZLWKUHVSHFWWRWKHJHQHUDOL]DELOLW\RIWKHUDFLDODQGHWKQLFLGHQWLWLHVRI
WKHVWXGHQWSRSXODWLRQ$GGLWLRQDOO\OXQFKVWDWXVZDVXVHGDVDSUR[\IRUWKHVRFLRHFRQRPLF
OHYHOVRIIDPLOLHVZLWKQRUHDGLO\DYDLODEOHLQIRUPDWLRQRQSDUHQW¶VHGXFDWLRQDODWWDLQPHQWWKXV
FRQWULEXWLQJIXUWKHUOLPLWDWLRQVWRWKHVWXG\)LQDOO\WKHXVHRIVWDQGDUGL]HGDVVHVVPHQWVLWVHOIWR
PHDVXUHODQJXDJHSURILFLHQF\DQGNQRZOHGJHPRUHJHQHUDOO\LVDQLQKHUHQWOLPLWDWLRQ$VWKLV
VWXG\DQGDZHDOWKRIVXSSRUWLQJUHVHDUFKGHWDLOODQJXDJHLVFRPSOH[G\QDPLFDQGVRFLDOO\
FRQVWUXFWHG7RDWWHPSWWRGHILQHRQH¶VOLQJXLVWLFFDSDELOLWLHVXVLQJDVWDQGDUGL]HGPHDVXUHZLOO
VXUHO\PLVVWKHPDUNRQWKHUDQJHRISRVVLELOLWLHVIRUDQ\LQGLYLGXDO7KHVDPHFDQEHVDLGIRU
WKHXVHRIVWDQGDUGL]HGDVVHVVPHQWVLQDVVHVVLQJKXPDQNQRZOHGJHDQGH[SHFWHGOHDUQLQJ7KXV
DQGSHUKDSVLURQLFDOO\WKHXVHRIVWDQGDUGL]HGDVVHVVPHQWGDWDWRDQDO\]HWKHLPSDFWRIVXFK
GDWDLVLQLWVHOIDOLPLWDWLRQWRWKHVWXG\
1DWXUHDQG2UGHURIWKH3UHVHQWDWLRQIRUWKH6WXG\

&KDSWHUWZRSURYLGHVDUHYLHZRIWKHOLWHUDWXUHLQRUGHUWRIUDPHWKHNQRZOHGJHEDVH
UHOHYDQWWKHRULHVDQGH[LVWLQJUHVHDUFKIRUWKHEURDGHUVWXG\7KHOLWHUDWXUHUHYLHZGLVFXVVHV D
KLVWRULFDODQGFRQWHPSRUDU\FRQWH[WRIVWDQGDUGL]HGDVVHVVPHQWDQGODQJXDJHSROLF\ZLWKLQWKH
8QLWHG6WDWHVEWKHRUHWLFDOIUDPHZRUNVRIVHFRQGODQJXDJHDFTXLVLWLRQFVWDJHVSURFHVVHV
DQGGXUDWLRQRIVHFRQGODQJXDJHDFTXLVLWLRQIRUVFKRRODJHFKLOGUHQGGLYLGHEHWZHHQVFKRRO
SUDFWLFHVDQGFXUUHQWVHFRQGODQJXDJHDFTXLVLWLRQUHVHDUFKHFULWLFDOLVVXHVUHOHYDQWWR(/VDQG
DVVHVVPHQWLQFOXGLQJWKHFXOWXUDODQGOLQJXLVWLFYDOLGLW\RIVWDQGDUGL]HGDVVHVVPHQWV 

&KDSWHUWKUHHGLVFXVVHVWKHUHVHDUFKPHWKRGRORJ\H[SODLQLQJWKHTXDVLH[SHULPHQWDO
FRUUHODWLRQDOGHVLJQIRUWKHSURSRVHGTXDQWLWDWLYHVWXG\,WLQFOXGHVDUHVWDWHPHQWRIWKHUHVHDUFK
SXUSRVHTXHVWLRQVDQGK\SRWKHVHVDVZHOODVDQRYHUYLHZRIDVVHVVPHQWVLQ,OOLQRLVDQG
H[DPLQDWLRQRIVSHFLILFWHVWLQJLWHPVZLWKLQWKH3$5&&DVVHVVPHQW7KHFKDSWHUDOVRGHVFULEHV
WKHVLWHVHOHFWLRQUHVHDUFKGHVLJQGDWDFROOHFWLRQDQGDQDO\VLVYDOLGLW\HWKLFDOLVVXHVDQG
OLPLWDWLRQVRIWKHSURSRVHGVWXG\7KHFKDSWHUFRQFOXGHVE\UHVWDWLQJWKHJRDOVRIWKLVUHVHDUFK
LQVWULYLQJWRFRQWULEXWHWRDEURDGHUVFKRODUO\GLVFXVVLRQ
&KDSWHUIRXUSURYLGHVDQRYHUYLHZRIWKHGDWDDQGDQDO\VLVRIWKHUHVXOWVUHODWLQJWRHDFK
RIWKHUHVHDUFKTXHVWLRQVDQGXQGHUO\LQJK\SRWKHVHV7KHIRXUUHVHDUFKTXHVWLRQVDQGVHYHQ
FRUUHVSRQGLQJK\SRWKHVHVDUHXWLOL]HGDVDIUDPHZRUNIRUSUHVHQWLQJWKHILQGLQJVRIWKLVVWXG\
7KHGDWDFROOHFWLRQSURFHGXUHVDQGUHVXOWVRIWKHVWDWLVWLFDOWHVWVDSSOLHGIRUHDFKTXHVWLRQDUH
UHYLHZHGDQGDUHIROORZHGE\DQDQDO\VLVRIWKHGDWDIRUHDFKUHVHDUFKTXHVWLRQ7KHFKDSWHU
FRQFOXGHVZLWKDVXPPDU\RIWKHILQGLQJV
&KDSWHUILYHPDUNVWKHFRQFOXVLRQDQGEHJLQVE\SURYLGLQJDVXPPDU\RIWKHVWXG\7KH
ILQGLQJVRIWKHVWXG\DUHWKHQUHODWHGWRHDFKRIWKHUHVHDUFKTXHVWLRQVDQGDFFRPSDQ\LQJ
K\SRWKHVHVDVZHOODVOLQNHGWRWKHRULHVDQGUHVHDUFKWKDWFRQWULEXWHWRDQRYHUDUFKLQJ
WKHRUHWLFDOIUDPHZRUN7KHLPSOLFDWLRQVRIWKHVWXG\DQGVXJJHVWLRQVIRUIXWXUHUHVHDUFKDUH
GLVFXVVHG7KHFKDSWHUHQGVZLWKDFRQFOXVLRQRIWKHVWXG\DQGLWVLQWHQGHGLPSDFW





&+$37(57:2/,7(5$785(5(9,(:
,QWURGXFWLRQ
7KHSXUSRVHRIWKLVFKDSWHULVWRH[DPLQHWKHWKHRU\DQGUHVHDUFKWKDWDGGUHVVHVWKH
VHFRQGODQJXDJHGHYHORSPHQWDQGDVVHVVPHQWRI(QJOLVK/HDUQHUV(/VZLWKLQWKHFRQWH[WRI
SXEOLFHGXFDWLRQLQWKH8QLWHG6WDWHV7KHUHYLHZVHHNVWRDGGUHVVWKHIROORZLQJTXHVWLRQLV
WKHUHDUHODWLRQVKLSEHWZHHQ(/V¶VHFRQGODQJXDJHSURILFLHQF\DQGWKHLUSHUIRUPDQFHRQVWDWH
VWDQGDUGL]HGWHVWV"7KLVUHYLHZH[SORUHVDQGDQDO\]HVWKHILQGLQJVRIUHVHDUFKHUVDQG
HGXFDWLRQDOWKHRULVWVZLWKLQWKHILHOGVRIVHFRQGODQJXDJHDFTXLVLWLRQDQGHGXFDWLRQDO
DVVHVVPHQW7KHUDWLRQDOHIRUWKLVUHYLHZDQGSURSRVHGVWXG\LVWRPRYHWRZDUGDPRUH
FRPSUHKHQVLYHH[SORUDWLRQDQGXQGHUVWDQGLQJRIWKHVHLVVXHVIRU(/VDQGWKHLUIDPLOLHVDVZHOO
DVWKHVFKRROVDQGFRPPXQLWLHVWKDWVHUYHWKHP
7KHVSHFLILFDLPVRIWKLVOLWHUDWXUHUHYLHZDUHWRDEULHIO\RYHUYLHZWKHKLVWRULFDODQG
FRQWHPSRUDU\FRQWH[WRIVWDQGDUGL]HGDVVHVVPHQWDQGODQJXDJHSROLF\ZLWKLQWKH8QLWHG6WDWHV
EDQDO\]HWKHWKHRUHWLFDOIUDPHZRUNVRIVHFRQGODQJXDJHDFTXLVLWLRQFGHVFULEHWKHVWDJHV
SURFHVVHVDQGGXUDWLRQRIVHFRQGODQJXDJHDFTXLVLWLRQIRUVFKRRODJHFKLOGUHQGDQDO\]HWKH
GLYLGHEHWZHHQVFKRROSUDFWLFHVDQGFXUUHQWVHFRQGODQJXDJHDFTXLVLWLRQUHVHDUFKHH[DPLQH
FULWLFDOLVVXHVUHOHYDQWWR(/VDQGDVVHVVPHQWLQFOXGLQJWKHFXOWXUDODQGOLQJXLVWLFYDOLGLW\RI
VWDQGDUGL]HGDVVHVVPHQWV 7KLVVHFWLRQZLOOFRQFOXGHZLWKDQRYHUYLHZUHJDUGLQJWKHYDOLGLW\
DQGHTXLW\RIFXUUHQWKLJKVWDNHVVWDQGDUGL]HGDVVHVVPHQWSUDFWLFHVIRU(/VDQGUDWLRQDOHIRUWKLV
VWXG\
7KHUHLVDQH[WHQVLYHDPRXQWRIOLWHUDWXUHVSDQQLQJWKHSDVWIRXUGHFDGHVUHJDUGLQJWKH
OHQJWKRIWLPHSURFHVVHVDQGVWDJHVRIVHFRQGODQJXDJHDFTXLVLWLRQ&ROOLHU&ROOLHU

	7KRPDV&XPPLQV+DNXWD%XWOHU	:LWW0XFKRI
WKLVUHVHDUFKEXLOGVXSRQWKHERG\RIZRUNWKDWSUHFHGHGLWDQGLVFHQWHUHGDURXQGWKH
JURXQGEUHDNLQJLGHDVRIFHQWUDOWKHRULVWVDQGUHVHDUFKHUVHJ&XPPLQV.UDVKHQ&ROOLHU	
7KRPDV7KHUHDOVRH[LVWVXEVWDQWLDOOLWHUDWXUHRQWKHWHQVLRQVRI(/VDQGVWDQGDUGL]HG
DVVHVVPHQWVSDUWLFXODUO\ZLWKUHVSHFWWRDGGUHVVLQJODQJXDJHEDUULHUVSV\FKRPHWULFFRQFHUQV
DQGDFFRPPRGDWLRQV$EHGL+DNXWD%XWOHU	:LWW6RODQR)ORUHV
7KHUHLVDUREXVWILHOGRIVFKRODUVKLSH[SORULQJWKHKLJKVWDNHVDVVHVVPHQW
DQGDFFRXQWDELOLW\VWUXFWXUHVIRU(/V&UDZIRUG*jQGDUD0HQNHQ
:ULJKW$FXUUHQWJDSLQWKHOLWHUDWXUHOLHVZLWKUHVSHFWWR
EULQJLQJWKHVHGLIIHUHQWUHVHDUFKGRPDLQVWRJHWKHUZLWKLQDUHDOZRUOGFRQWH[WDQGPRUHIXOO\
H[SORULQJWKHUHODWLRQVKLSEHWZHHQVHFRQGODQJXDJHSURILFLHQF\DQGSHUIRUPDQFHRQ
VWDWHPDQGDWHGDVVHVVPHQWVSDUWLFXODUO\ZLWKFRPSXWHUL]HGSHUIRUPDQFHEDVHGDVVHVVPHQWVOLNH
3$5&&
0DQGDWHG,GHQWLILFDWLRQRI(/VLQ,OOLQRLV

,OOLQRLV6FKRRO&RGH$UWLFOH&RXWOLQHVWKHUHTXLUHPHQWVIRUGLVWULFWVWRSURYLGH
WUDQVLWLRQDOELOLQJXDOHGXFDWLRQDQGSURYLGHVILQDQFLDODVVLVWDQFHWRKHOSGLVWULFWVPHHWWKH
DGGLWLRQDOFRVWVRIVXFKSURJUDPPLQJZKLOHDOVRDOORZLQJWKHVWDWHWRSURYLGHWHFKQLFDO
DVVLVWDQFHDQGSURIHVVLRQDOGHYHORSPHQWWRVXSSRUWWKLVWUDQVLWLRQDOELOLQJXDOSURJUDPPLQJ
,OOLQRLV6WDWH%RDUGRI(GXFDWLRQ,QDFFRUGDQFHZLWK$UWLFOH&RIWKH6FKRRO&RGH
,OOLQRLV$GPLQLVWUDWLYH&RGHHVWDEOLVKHVUHTXLUHPHQWVIRUVFKRROGLVWULFWV
SURYLGLQJ
VHUYLFHVWRVWXGHQWVLQSUHVFKRROWKURXJKJUDGHZKRKDYHEHHQLGHQWLILHG(/$VVXFKSXEOLF
VFKRROGLVWULFWVLQ,OOLQRLVPXVWSURYLGHD7UDQVLWLRQDO%LOLQJXDO(GXFDWLRQSURJUDPIRU(/V

H[FHSWLQDWWHQGDQFHFHQWHUVWKDWPHHWIOH[LELOLW\UHTXLUHPHQWVEDVHGXSRQHQUROOPHQWQXPEHUV
,OOLQRLV6WDWH%RDUGRI(GXFDWLRQ,OOLQRLV$GPLQLVWUDWLYH&RGH3DUW6HFWLRQ
UHTXLUHVVFKRROGLVWULFWVDGPLQLVWHUDQLQGLYLGXDOODQJXDJHSURILFLHQF\DVVHVVPHQWWRHDFK
VWXGHQWLGHQWLILHGWKURXJKWKHKRPHODQJXDJHVXUYH\ZLWKLQGD\VRIHQUROOPHQWLQWKHGLVWULFW
,OOLQRLV6WDWH%RDUGRI(GXFDWLRQ3HUWKHVWDWXWH(QJOLVKDVDVHFRQGODQJXDJH(6/
PHDQV³VSHFLDOL]HGLQVWUXFWLRQGHVLJQHGWRDVVLVWVWXGHQWVZKRVHKRPHODQJXDJHLVRWKHUWKDQ
(QJOLVKLQDWWDLQLQJ(QJOLVKODQJXDJHSURILFLHQF\(6/LQVWUXFWLRQLQFOXGHVVNLOOVGHYHORSPHQWLQ
OLVWHQLQJVSHDNLQJUHDGLQJDQGZULWLQJ´,OOLQRLV6WDWH%RDUGRI(GXFDWLRQ7KH
VWDQGDUGVE\ZKLFK(QJOLVKODQJXDJHSURILFLHQF\LVPHDVXUHGDUHWKH$PSOLILFDWLRQRI
(QJOLVK/DQJXDJH'HYHORSPHQW6WDQGDUGV.LQGHUJDUWHQ*UDGHFUHDWHGE\WKH:RUOG&ODVV
,QVWUXFWLRQDO'HVLJQDQG$VVHVVPHQW:,'$&RQVRUWLXPLQSDUWQHUVKLSZLWKWKH8QLYHUVLW\RI
:LVFRQVLQ0DGLVRQ$GGLWLRQDOO\WKH³(QJOLVK/DQJXDJH3URILFLHQF\$VVHVVPHQW´DQG
³3UHVFULEHG6FUHHQLQJ,QVWUXPHQW´RXWOLQHGLQWKHFRGHDUHWKH:,'$DVVHVVPHQWVXLWH
LQFOXGLQJ$&&(66IRU(/V)RUWKHSXUSRVHVRIWKLVVHFWLRQWKHWHUPVOLPLWHG(QJOLVK
SURILFLHQWVWXGHQWDQGVWXGHQWVZLWKOLPLWHG(QJOLVKSURILFLHQF\DVXVHGLQ$UWLFOH&RIWKH
6FKRRO&RGHDUHXQGHUVWRRGWREH(/V 
7KHKRPHODQJXDJHVXUYH\LVJHQHUDWHGE\WKH,OOLQRLV6WDWH%RDUGRI(GXFDWLRQDQG
DYDLODEOHLQ(QJOLVKDQGIRUW\RWKHUODQJXDJHV6WXGHQWVZKRVHIDPLOLHVUHVSRQG³\HV´WRRQHRU
ERWKRIWKHIROORZLQJTXHVWLRQV³,VDODQJXDJHRWKHUWKDQ(QJOLVKVSRNHQLQWKHKRPH"´DQG
³'RHVWKHVWXGHQWVSHDNDODQJXDJHRWKHUWKDQ(QJOLVK"´DUHWREHDVVHVVHGIRUWKHLU(QJOLVK
ODQJXDJHSURILFLHQF\WRGHWHUPLQHWKHLUHOLJLELOLW\IRUELOLQJXDOHGXFDWLRQVHUYLFHV,OOLQRLV6WDWH
%RDUGRI(GXFDWLRQ

%HJLQQLQJLQWKHVFKRRO\HDUWKH:,'$6FUHHQHUDVVHVVPHQWLVWKHWRROWREH
XVHGIRUWKHSXUSRVHVRILGHQWLI\LQJ(/VWKHVHFRQGVHPHVWHURIILUVWJUDGHWKURXJKWZHOIWKJUDGH
7KH:,'$6FUHHQHUDVVHVVHVIRXUSULPDU\ODQJXDJHSURILFLHQFLHVUHDGLQJZULWLQJVSHDNLQJ
DQGOLVWHQLQJ7KH:,'$0HDVXUHRI'HYHORSLQJ(QJOLVK/DQJXDJH02'(/DVVHVVPHQWLV
XWLOL]HGIRUVWXGHQWVHQWHULQJGXULQJWKHVHFRQGVHPHVWHURINLQGHUJDUWHQRUILUVWVHPHVWHURIILUVW
JUDGHDQGDVVHVVHVDOOIRXUODQJXDJHSURILFLHQFLHV6WXGHQWVHQWHULQJGXULQJWKHILUVWVHPHVWHURI
NLQGHUJDUWHQDUHRQO\DVVHVVHGXWLOL]LQJWKHOLVWHQLQJDQGVSHDNLQJGRPDLQVRI:,'$02'(/
3UHNLQGHUJDUWHQVWXGHQWVDUHVFUHHQHGIRU(QJOLVKSURILFLHQF\XVLQJWKH3UH,372UDO(QJOLVK
DVVHVVPHQWSXEOLVKHGE\%DOODUG	7LJKH,OOLQRLV6WDWH%RDUGRI(GXFDWLRQ2QHDFKRI
WKHVHLQLWLDOVFUHHQLQJDVVHVVPHQWVVWXGHQWVUHFHLYHDFRPSRVLWHQXPHULFVFRUHLQGLFDWLQJWKHLU
RYHUDOOOHYHORI(QJOLVKODQJXDJHSURILFLHQF\7KLVFXWVFRUHRYHUDOO	FRPSRVLWHOLWHUDF\
UHDGLQJZULWLQJIRUWKH:,'$VFUHHQHUDQGEDVHOLQHSHUIRUPDQFHOHYHOLVWKHQXVHGWR
GHWHUPLQHDVWXGHQW¶VHOLJLELOLW\IRUELOLQJXDOHGXFDWLRQDQGODQJXDJHVXSSRUWVHUYLFHV,OOLQRLV
6WDWH%RDUGRI(GXFDWLRQ
6FKRROGLVWULFWVDUHUHTXLUHGWRLQIRUPIDPLOLHVLQZULWLQJRIWKHUHVXOWVRIWKHVHVFUHHQLQJ
DVVHVVPHQWVDVZHOODVDQ\UHFRPPHQGDWLRQVIRUHGXFDWLRQDOSURJUDPPLQJDQGVHUYLFHV
DYDLODEOHWRVXSSRUWWKHVWXGHQWLQEHFRPLQJ(QJOLVKSURILFLHQW3DUHQWVQRWZDQWLQJWKHLU
FKLOGUHQWRUHFHLYH(6/RUELOLQJXDOHGXFDWLRQPD\UHIXVHWKHVHVXSSRUWVEXWDUHUHTXLUHGWR
IRUPDOO\GRFXPHQWWKLVUHIXVDOLQDZULWWHQVWDWHPHQW3DUHQWDOUHIXVDORIVHUYLFHVGRHVQRW
DEVROYHWKHGLVWULFWIURPLWVUHVSRQVLELOLW\WRSURYLGHDPHDQLQJIXOHGXFDWLRQWRWKHVWXGHQWDQG
VWLOOUHTXLUHVWKHVWXGHQWWREHWHVWHGDQQXDOO\WRGHWHUPLQHWKHLUODQJXDJHSURILFLHQF\,OOLQRLV
6WDWH%RDUGRI(GXFDWLRQ7KHIROORZLQJVHFWLRQH[SORUHVWKHKLVWRU\RIODQJXDJHSROLF\

DQGVWDQGDUGL]HGDVVHVVPHQWLQWKH8QLWHG6WDWHVSUHVHQWLQJDKLVWRULFDODQGPRGHUQGD\FRQWH[W
IRUWKHH[LVWHQFHRIVXFKSROLFLHV
$%ULHI+LVWRU\RI/DQJXDJH3ROLF\DQG6WDQGDUGL]HG$VVHVVPHQWLQWKH8QLWHG6WDWHV
7KH8QLWHG6WDWHVGRHVQRWKDYHDQDWLRQDORIILFLDOODQJXDJHKRZHYHUPRUHWKDQKDOIRI
WKHVWDWHVGRKDYH(QJOLVKDVWKHLURIILFLDOODQJXDJH,OOLQRLVSDVVHGDODZLQPDNLQJ
³$PHULFDQ´LWVRIILFLDOVWDWHODQJXDJHEHIRUHDPHQGLQJWKHODZLQDQGFKDQJLQJLWWR
³(QJOLVK´7KRXJKWKLVODZDQGRWKHUVVLPLODUWRLWDUHQRWHQIRUFHGLWGRHVVHUYHDEURDGHU
V\PEROLFSXUSRVH)XUWKHUPRUHWKLVODZUXQVFRQWUDU\WROHJLVODWLRQOLNH$UWLFOH&UHTXLULQJ
ELOLQJXDOHGXFDWLRQDVZHOODVRWKHUPDQGDWHVUHTXLULQJLQWHUSUHWHUVIRUPHGLFDOVHUYLFHVDQG
FRXUWSURFHHGLQJVIRUFLWL]HQVQRWVSHDNLQJ(QJOLVKDVWKHLUSULPDU\ODQJXDJH$FFRUGLQJO\
OHJLVODWLRQSROLFLHVMXGLFLDOUXOLQJVDQGHYHU\GD\LQWHUSUHWDWLRQVDQGSUDFWLFHVDOOKDYHDQ
LPSDFWRQWKHRSHUDWLRQDQGSDUDPHWHUVRIWHDFKLQJDQGOHDUQLQJ0HQNHQ
6LWXDWLQJWKHOLWHUDWXUHZLWKLQWKLVEURDGHUFRQWH[WRIIHUVJUHDWHUSHUVSHFWLYHDVWRWKHVKLIWLQJ
VRFLRSROLWLFDOODQGVFDSHLPSDFWLQJ(/VHGXFDWLRQDOH[SHULHQFH
/DQJXDJH3ROLFLHVLQ(GXFDWLRQ

/DQJXDJHSROLFLHVSHUWDLQLQJWRHGXFDWLRQKDYHVKLIWHGWKURXJKRXWWKHKLVWRU\RIWKH
8QLWHG6WDWHVDOWHUQDWLQJEHWZHHQLQFUHDVLQJO\H[SDQVLYHDQGUHVWULFWLYHDSSURDFKHVWROLQJXLVWLF
GLYHUVLW\0HQNHQ)URPFRORQLDOKLVWRU\WKURXJKWKHSUHVHQWWLPHVFXOWXUDODQG
OLQJXLVWLFGLYHUVLW\KDVDWWLPHVEHHQWROHUDWHGZKLOHUHVWULFWHGDWRWKHUVSRLQWV&UDZIRUG
.ORVV5LFHQWR7KHUHH[LVWVDQHEEDQGIORZUHODWHGWREURDGHULPPLJUDWLRQ
SDWWHUQVSROLWLFDOUKHWRULFDQGVRFLDOLVVXHVDPRQJVWYDULRXVRWKHUIDFWRUV&UDZIRUG
.ORVV0HQNHQ5LFHQWR

$EVHQWDQH[SOLFLWPHQWLRQRIODQJXDJHLQWKH&RQVWLWXWLRQWKHHDUO\KLVWRU\RIWKH8QLWHG
6WDWHVZDVDWLPHRIPXOWLOLQJXDOLVPLQVFKRROV0DQ\VFKRROVGXULQJWKHFRORQLDOHUDWDXJKW
DQGZHUHSURWHFWHGE\VWDWHOHJLVODWXUHVLQWHDFKLQJODQJXDJHVIURPGHVFHQGDQW¶V(XURSHDQ
RULJLQ&UDZIRUG.ORVV0HQNHQ7KHIRXUWHHQWKDPHQGPHQWWRWKH8QLWHG
6WDWHV¶&RQVWLWXWLRQZDVUDWLILHGLQ7KLVSRVW&LYLO:DU5HFRQVWUXFWLRQDPHQGPHQWVWDWHV
LQSDUW³1R6WDWHVKDOOPDNHRUHQIRUFHDQ\ODZZKLFKVKDOODEULGJHWKHSULYLOHJHVRULPPXQLWLHV
RIFLWL]HQVRIWKH8QLWHG6WDWHVQRUVKDOODQ\6WDWHGHSULYHDQ\SHUVRQRIOLIHOLEHUW\RUSURSHUW\
ZLWKRXWGXHSURFHVVRIODZQRUGHQ\WRDQ\SHUVRQZLWKLQLWVMXULVGLFWLRQWKHHTXDOSURWHFWLRQRI
WKHODZV´8QLWHG6WDWHV&RQVWLWXWLRQ$PHQGPHQW;,96LQFHLWVSDVVDJHRQHKXQGUHGDQGILIW\
\HDUVDJRWKLVDPHQGPHQWKDVVHUYHGDVWKHFRQVWLWXWLRQDOEDVLVIRUWKHHGXFDWLRQDOULJKWVRI
ODQJXDJHPLQRULW\VWXGHQWV:ULJKW
7KHWXUQRIWKHWZHQWLHWKFHQWXU\EURXJKWQHZSDWWHUQVRILPPLJUDWLRQDVZHOODVDSXVK
EDFNUHVSRQVHRI³$PHULFDQL]DWLRQ´&UDZIRUG0HQNHQ7KLVUKHWRULF
DFFRPSDQLHGE\DWWHPSWVDWSROLWLFDODFWLRQHPSKDVL]HGDQ(QJOLVKRQO\DSSURDFKWRSXEOLF
VFKRROVDQGLQVWLWXWLRQV7KLVFUHDWHGSDUWLFXODUO\XQLTXHFKDOOHQJHVIRU1DWLYH$PHULFDQVWKDW
VWLOOSHUVLVWWRWKLVGD\³7KHUHDUHPDQ\VWXGHQWVZKRKDYHEHHQH[SRVHGWRDQRWKHUODQJXDJH
DQGZKRVHYDULHW\RI(QJOLVKLVFRORUHGE\WKDWODQJXDJH3URPLQHQWDPRQJWKHVHDUH$PHULFDQ
,QGLDQVWXGHQWVPDQ\RIZKRPGRQRWVSHDNWKHLUKHULWDJHODQJXDJHVEXWZKRVH(QJOLVKLV
QHYHUWKHOHVVLQIOXHQFHGE\WKHP0F&DUWK\´%DVWHUUD6RODQR)ORUHV7UXPEXOOS
1DWLYH$PHULFDQH[SHULHQFHVDSRSXODWLRQZLWKDVLJQLILFDQWQXPEHURI(/VKDYH
SDUDOOHOHGWKHKLVWRU\RXWOLQHGZLWKUHVSHFWWRWKHLPSDFWRIODQJXDJHDQGHGXFDWLRQSROLF\
/HJLVODWLRQRYHUWLPHKDVVKLIWHGEHWZHHQSROLFLHVWKDWUHYLWDOL]HQDWLYHODQJXDJHVDQGWKRVHWKDW

HPSKDVL]H(QJOLVKRQO\DFFRXQWDELOLW\&RKHQ	$OOHQ6LPLODUWRRWKHU(/SRSXODWLRQV
LWLVDQLQWULFDWHEDODQFHZLWKPRUHWKDQODQJXDJHDWVWDNHFXOWXUHDQGWKHLQWHUHVWVRIHQWLUH
FRPPXQLWLHVDUHLPSDFWHGE\WKHLPSOHPHQWDWLRQRIWKHVHSROLFLHV
,QWKH6XSUHPH&RXUWFDVHRI 0H\HUVY1HEUDVND VWUXFNGRZQWKHVHUHVWULFWLYH
ODQJXDJHODZVDQGPDGHFOHDUWKH)RXUWHHQWK$PHQGPHQW¶VVWDWXUHLQSURYLGLQJSURWHFWLRQIRU
ODQJXDJHPLQRULWLHV0HQNHQ5LFHQWR7KLVHUDRIHGXFDWLRQIRU(/VODVWLQJXQWLO
WKHPLGVLVPRVWFRPPRQO\LGHQWLILHGDV³VLQNRUVZLP´DQGLVUHIOHFWLYHRIDODQJXDJHDV
SUREOHPRULHQWDWLRQWRZDUGVELOLQJXDOHGXFDWLRQ*iQGDUD0HQNHQ5XL]
7KLVSHUVSHFWLYHRIODQJXDJHGHULYHVIURPWKHLQIOXHQWLDOIUDPHZRUNHVWDEOLVKHGE\5XL]
SURSRVLQJWKUHHEDVLFRULHQWDWLRQVDERXWODQJXDJHODQJXDJHDVDSUREOHPODQJXDJHDVD
ULJKWDQGODQJXDJHDVDUHVRXUFH5XL]DUJXHVWKDWJRYHUQPHQWVJURXSVDQGLQGLYLGXDOV
DOOYDU\ERWKFRQVFLRXVO\DQGVXEFRQVFLRXVO\LQDVVXPSWLRQVUHJDUGLQJWKHLURULHQWDWLRQDERXW
ODQJXDJH+HFRQWHQGVWKDWPDQ\RIWKHFKDOOHQJHVFRQFHUQLQJELOLQJXDOHGXFDWLRQDULVHIURP
WKHWHQVLRQLQKHUHQWLQWKHODQJXDJHDVDSUREOHPDQGODQJXDJHDVDULJKWRULHQWDWLRQ
7KHPLGVZDVDVLJQLILFDQWWXUQLQJSRLQWIRUWKHIHGHUDOJRYHUQPHQW¶VUROHZLWKLQ
HGXFDWLRQDQGPRUHVSHFLILFDOO\LQWKHHGXFDWLRQRI(/V7KHSDVVDJHRIWKH &LYLO5LJKWV
$FWZDVWKHILUVWWLPHWKDWIHGHUDOOHJLVODWLRQUHFRJQL]HGWKHXQLTXHODQJXDJHQHHGVRI(/V
OLPLWHG(QJOLVKVSHDNLQJRUOLPLWHG(QJOLVKSURILFLHQWVWXGHQWVDWWKHWLPHFDQOHDGWR
LQHTXLWLHVLQHGXFDWLRQDORSSRUWXQLW\7LWOH9,RIWKH$FWSURKLELWVGHQLDORIHTXDODFFHVVWR
HGXFDWLRQEHFDXVHRIDODQJXDJHPLQRULW\VWXGHQW¶VOLPLWHGSURILFLHQF\LQ(QJOLVK0HQNHQ
*iQGDUD,Q3UHVLGHQW/\QGRQ-RKQVRQSDVVHGWKH (OHPHQWDU\DQG
6HFRQGDU\(GXFDWLRQ$FW (6($7KH(6($LVWKHSULPDU\IHGHUDOODZIRUIXQGLQJ.

HGXFDWLRQLQWKH8QLWHG6WDWHV+LVWRULFDOO\WKH(6($KDVEHHQFHQWUDOLQVKLIWLQJDQDWLRQDO
IRFXVWRVXSSRUWLQJWKHQHHGVRI(/V+RSNLQV7KRPSVRQ/LQTXDWL+DNXWD	$XJXVW
7KHODZZDVDPHQGHGLQWRDGG7LWOH9,,NQRZQDVWKH %LOLQJXDO(GXFDWLRQ$FW %($
7KH%($VRXJKWWRDGGUHVVWKHFKDOOHQJHVRIVWXGHQWVQRWVSHDNLQJRUVSHDNLQJZHOO(QJOLVK
DQGSURYLGHGIXQGLQJWRPHHWWKHQHHGVRIWKHVHVWXGHQWVLQELOLQJXDODQG(6/SURJUDPV
*iQGDUD0HQNHQ7KHVHVHWVRIODZVVKLIWHGWKHUROHRIWKHIHGHUDOJRYHUQPHQWLQ
HGXFDWLRQDQGWKHQDWLRQDOWRQHWRZDUGVRQHRIJUHDWHUOLQJXLVWLFWROHUDQFHWKRXJKQRWZLWKRXW
VRPHXQLQWHQGHGFRQVHTXHQFHV*iQGDUD+RSNLQV7KRPSVRQ/LQTXDWL+DNXWD	
$XJXVW*iQGDUDRXWOLQHVFKDOOHQJHVRIWKH%($WRLQFOXGHDFRQVWDQWO\VKLIWLQJ
GHILQLWLRQRIJRDOVDQGSXUSRVHVZLWKUHVSHFWWRELOLQJXDOSURJUDPPLQJDGHILFLWYHUVXV
DVVHWEDVHGDSSURDFKWR(/VDQGFRQIOLFWVEHWZHHQGHVHJUHJDWLRQDQGELOLQJXDOHGXFDWLRQ
0RUDQDOVRQRWHVWKDWYDJXHQHVVRISXUSRVHLQWKH%($OHGWRDODFNRIXQGHUVWDQGLQJWKH
LQWHQWLRQDOLW\RIELOLQJXDOSURJUDPGHVLJQDQGWKHOLQJXLVWLFSKLORVRSKLHVXQGHUSLQQLQJLW
'HVSLWHWKHVHXQLQWHQGHGFRQVHTXHQFHVWKH%($LVWKURXJKRXWWKHOLWHUDWXUHKHUDOGHGDVD
VHPLQDOSLHFHRIOHJLVODWLRQIRUUHFRJQL]LQJDQGEHJLQQLQJWRDGGUHVVWKHFKDOOHQJHVIDFHGE\
(/V*iQGDUD+RSNLQV7KRPSVRQ/LQTXDWL+DNXWD	$XJXVW0HQNHQ
:LWKDQHTXDOO\LPSRUWDQWKLVWRULFDOLPSDFWLVWKH6XSUHPH&RXUWFDVH /DXY
1LFKROV *iQGDUD0HQNHQ:LOH\	:ULJKW 7KHFDVHFHQWHUHGRQWKH
HGXFDWLRQRI&KLQHVHVSHDNLQJFKLOGUHQLQ6DQ)UDQFLVFRZKRFODLPHGWKH\ZHUHEHLQJ
GHQLHGHTXDODFFHVVWRHGXFDWLRQEHFDXVHQRDFFRPPRGDWLRQVZHUHPDGHWRVXSSRUWWKHLU
XQGHUVWDQGLQJRIFODVVURRPLQVWUXFWLRQLQ(QJOLVK7KHGHFLVLRQVWDWHGWKDWVFKRROGLVWULFWV
QHHGHGWRWDNH³DIILUPDWLYHVWHSV´WRSURYLGHHGXFDWLRQDODFFHVVDQGDGGUHVVWKHFKDOOHQJHVRI

(QJOLVKOHDUQHUV*iQGDUD0HQNHQ6KRUWO\DIWHUWKH /DXGHFLVLRQ&RQJUHVV
SDVVHGWKH (TXDO(GXFDWLRQDO2SSRUWXQLWLHV$FW ((2$WKDWIXUWKHUFODULILHGWKHUXOLQJDQG
UHTXLUHGVFKRROGLVWULFWVWR³WDNHDSSURSULDWHDFWLRQ´LQDGGUHVVLQJODQJXDJHEDUULHUVWKDWLPSHGH
HTXDOHGXFDWLRQDODFFHVV7KH /DX5HPHGLHV IROORZHGWKHQH[W\HDUDQGSURYLGHG
JXLGHOLQHVIURPWKH2IILFHRI&LYLO5LJKWVRIWKH86'HSDUWPHQWRI(GXFDWLRQOLQNLQJWKH
LQFOXVLRQRIOLQJXLVWLFDOO\GLYHUVHVWXGHQWVWRWKHGHOLYHU\RID³IUHHDQGDSSURSULDWHHGXFDWLRQ´
0HQNHQ:LOH\	:ULJKW7KHODQGPDUN /DXGHFLVLRQLVFUHGLWHGZLWKWKH
HQIRUFHPHQWRIDQGDFWXDOLPSOHPHQWDWLRQRISURJUDPPLQJVXSSRUWLQJWKHLQLWLDOLQWHQWLRQVRI
WKH%($0HQNHQ7KH%($ZDVUHDXWKRUL]HGLQDQGDJDLQLQ(DFK
UHDXWKRUL]DWLRQEURXJKWZLWKLWDUHGHILQLWLRQRIWKHULJKWVIRU(/V*iQGDUD+RZHYHULW
ZDVQ¶WXQWLOWKHUHDXWKRUL]DWLRQRI(6($LQWKDWDVKLIWEDFNWRZDUGVJUHDWHUUHVWULFWLRQRI
OLQJXLVWLFGLYHUVLW\EHJDQWRWDNHKROGLQIHGHUDOSROLF\*iQGDUD0HQNHQ
7KHUHDXWKRUL]DWLRQRI(6($ZDVHQWLWOHG ,PSURYLQJ$PHULFD¶V6FKRROV$FW :KLOH
WKHODZZDVIDYRUDEOHWRZDUGVELOLQJXDOHGXFDWLRQLWUHSUHVHQWHGDPRYHPHQWDZD\IURPDFFHVV
DQGHTXLW\DQGDVLJQLILFDQWO\LQFUHDVHGHPSKDVLVXSRQVWDQGDUGVDQGDFFRXQWDELOLW\)RZOHU
.DHVWOH0HQNHQ5LGGOH7KHODZDOVRDOORZHGIRUDJUHDWHULQFOXVLRQ
RI(/VXQGHU7LWOH,WDUJHWLQJVXSSRUWIRUVFKRROGLVWULFWVZLWKKLJKOHYHOVRISRYHUW\$QVWURP
0HQNHQ:KLOHRIIHULQJLWVVXSSRUWIRUQDWLYHODQJXDJHLQVWUXFWLRQWKHVKLIW
WRZDUGVDIUDPHZRUNRIDFFRXQWDELOLW\RSHQHGWKHGRRUIRULQFUHDVHGIHGHUDOLQYROYHPHQWLQ
HGXFDWLRQ0HQNHQ
1R&KLOG/HIW%HKLQG 1&/%ZDVWKHUHDXWKRUL]DWLRQRIWKH(6($7KHODZ¶V
HPSKDVLVRQDFFRXQWDELOLW\DQGKLJKVWDNHVDVVHVVPHQWZDVKLJKO\FRQWURYHUVLDO$EHGL

+RSNLQV7KRPSVRQ/LQTXDQWL+DNXWD	$XJXVW0HQNHQ5HVHDUFKHUV
KLJKOLJKWHGWKHSRVLWLYHLQWHQWLRQRIWKHODZLQGLVDJJUHJDWLQJ(/VIURPRWKHUVWXGHQW
SRSXODWLRQVWRIRVWHUJUHDWHULQFOXVLRQRI(/VDQGRWKHUVXEJURXSVDVZHOODVEULQJDWWHQWLRQWR
WKHLUODQJXDJHDQGDFDGHPLFQHHGV+RSNLQV7KRPSVRQ/LQTXDQWL+DNXWD	$XJXVW
ZKLOHDOVRQRWLQJWKHXQLQWHQGHGFRQVHTXHQFHVDQGSUREOHPDWLFUHDOLW\RIXQUHDOLVWLFSURILFLHQF\
WDUJHWVDQGDIUDPHZRUNRIKLJKVWDNHVDFFRXQWDELOLW\+R.RUWH]/LQQ
2WKHUUHVHDUFKHUVYLHZHG1&/%DVVLJQLILFDQWIHGHUDORYHUUHDFKLQWRWKHPRUHORFDOL]HG
GRPDLQRIHGXFDWLRQDQGDQDWWHPSWWRPRYHWRZDUGVDQ(QJOLVKRQO\DSSURDFKWRODQJXDJH
DFTXLVLWLRQ&UDZIRUG0HQNHQ:LOH\	:ULJKW'HVSLWHYDU\LQJ
LQWHUSUHWDWLRQVRILQWHQWLRQVDFURVVWKHUHVHDUFKFRQVLVWHQWZDVWKHODZ¶VHPSKDVLVRQ
VWDQGDUGL]HGDVVHVVPHQWZLWKLQDV\VWHPRIKLJKVWDNHVDFFRXQWDELOLW\$GGLWLRQDOO\1&/%
PDQGDWHGWKDW(/VPXVWWDNHERWKDFDGHPLFFRQWHQWDUHDDQGODQJXDJHSURILFLHQF\DVVHVVPHQWV
0HQNHQ$GGLWLRQDOO\WKHUHZDVDFOHDUVKLIWDZD\IURPWKHQRWLRQRI³ELOLQJXDO´LQWKH
ODZDV7LWOH9,,WKH%($ ZDVUHPRYHGIURPWKHOHJLVODWLRQ&UDZIRUG(YDQV	
+RUQEHUJHU0HQNHQ:LOH\	:ULJKW7LWOH9,,ZDVUHSODFHGE\7LWOH,,,RI
1&/%DOVRNQRZQDVWKH (QJOLVK/DQJXDJH$FTXLVLWLRQ/DQJXDJH(QKDQFHPHQWDQG
$FDGHPLF$FKLHYHPHQW$FW UHPRYLQJDQ\IRUPDOODQJXDJHPHQWLRQLQJ³ELOLQJXDO´$JDLQ
KDYLQJDFWXDOL]HGWKHUHPRYDORIWKHWHUP³ELOLQJXDO´WKH2IILFHRI%LOLQJXDO(GXFDWLRQDQG
0LQRULW\/DQJXDJH$IIDLUVRIWKH8QLWHG6WDWHV'HSDUWPHQWRI(GXFDWLRQZDVUHQDPHGWKH
2IILFHRI(QJOLVK/DQJXDJH$FTXLVLWLRQ/DQJXDJH(QKDQFHPHQWDQG$FDGHPLF$FKLHYHPHQW
IRU/LPLWHG(QJOLVK3URILFLHQW6WXGHQWV*RQ]iOH]&RQVLVWHQWDFURVVWKHOLWHUDWXUHZDV
ZKHWKHUSXUSRVHIXOO\VWUXFWXUHGRUXQLQWHQWLRQDOLQFRQVHTXHQFH1&/%KDVKDGDSURIRXQG

LPSDFWRQWKHHGXFDWLRQDODQGDVVHVVPHQWH[SHULHQFHVRI(/V&UDZIRUG+R
.RUWH]/LQQ0HQNHQ:LOH\	:ULJKW
7KH (YHU\6WXGHQW6XFFHHGV$FW (66$ZDVSDVVHGLQDVDUHSODFHPHQWWR1&/%
DQGLVWKHPRVWUHFHQWUHDXWKRUL]DWLRQWRWKH(OHPHQWDU\DQG6HFRQGDU\(GXFDWLRQ$FW
(66$LVDVKLIWIURP1&/%LQWKDWLWKDVSURYLGHGJUHDWHUDXWRQRP\IRUVWDWHVWRGHWHUPLQH
DFFRXQWDELOLW\SODQVDQGJRDOV7KRXJKVLPLODUWR1&/%(66$UHWDLQVPDQGDWRU\VWDQGDUGL]HG
WHVWLQJ:KHW]HO7KHQHZODZLVDQHYROXWLRQRIWKHDFFRXQWDELOLW\IUDPHZRUNLQWKDWLW
SURYLGHVJUHDWHUODWLWXGHWRVWDWHVLQGHWHUPLQLQJWKHLQGLFDWRUVJRDOVWDUJHWVUHZDUGVDQG
FRQVHTXHQFHVIRUVFKRROVDQGGLVWULFWVZLWKLQWKHV\VWHP/\RQV	'DGH\ 
:LWKUHVSHFWWR(/V(66$LVFRQVLVWHQWZLWK1&/%LQWKDWVWDWHVPXVWKDYHDGRSWHG
(QJOLVKODQJXDJHSURILFLHQF\VWDQGDUGVDOLJQHGWRDFDGHPLFVWDQGDUGVDVZHOODVDGPLQLVWHU
DVVHVVPHQWVIRUERWK(QJOLVKODQJXDJHDQGDFDGHPLFFRQWHQWDUHDSURILFLHQF\0HQNHQ
/\RQV	'DGH\+RZHYHU(66$DOVRUHFRJQL]HGWKHXQLTXHQHHGVRI(/VSDUWLFXODUO\
ZLWKUHVSHFWWRGLVWLQFWJURXSVRI(/VVXFKDV(QJOLVKOHDUQHUVZLWKGLVDELOLWLHVUHFHQWO\DUULYHG
(/VDQGORQJWHUP(/V7KHODZVKLIWHGVHYHUDOSURYLVLRQVUHOHYDQWWR(/VIURP7LWOH,,,WR
7LWOH,RIWKH(6($DGGUHVVLQJ7LWOH,,,6WDWHIRUPXODJUDQWVDVZHOODVOLPLWHGSRUWLRQVRI7LWOH
,SHUWDLQLQJWR(/V7KHVHFKDQJHVHQFRXUDJHGFORVHUFROODERUDWLRQUHJDUGLQJWKHDGPLQLVWUDWLRQ
RI7LWOH,DQG7LWOH,,,SURJUDPPLQJZLWKLQVFKRROVDQGGLVWULFWVDVZHOODVSURYLGHGWKH
RSSRUWXQLW\IRULQFUHDVHGSURWHFWLRQVDQGVHUYLFHVWR(/V:LWKUHVSHFWWRLPSOHPHQWDWLRQ
VLJQLILFDQWDXWKRULW\UHVWVZLWKHDFKVWDWHLQGHWHUPLQLQJWKHLQWHUSUHWDWLRQVRILQGLFDWRUVDQG
PHDVXUHVRIJURZWKGHILQLQJZKDWLWPHDQVWR³SURJUHVVLQDFKLHYLQJ(QJOLVKODQJXDJH
SURILFLHQF\´/\RQV	'DGH\,QWKH6WDWHRI,OOLQRLV³(QJOLVK/HDUQHU3URJUHVV´LV

ZHLJKWHGDVILYHSHUFHQWRIDVFKRRO¶VRYHUDOOUDWLQJDQGGHILQHGDVWKH³SHUFHQWRI(QJOLVK
/HDUQHUVRQWUDFNWRDWWDLQODQJXDJHSURILFLHQF\ZLWKLQILYH\HDUVRILGHQWLILFDWLRQ´,6%(
7KH³RQWUDFNWRDWWDLQODQJXDJHSURILFLHQF\´LVGHWHUPLQHGE\DVWXGHQW¶VDQQXDO
SHUIRUPDQFHRQWKH$&&(66IRU(//V:,'$DVVHVVPHQWWDNLQJWKDWVFRUHDQG
EHQFKPDUNLQJLWDJDLQVWWKHH[SHFWHGDYHUDJHJURZWKDVWXGHQWZRXOGQHHGWRUHDFKDFRPSRVLWH
VFRUHRIDIWHU\HDUVDQGWKXVQRORQJHUTXDOLI\DVDQ(QJOLVKOHDUQHULQWKH6WDWHRI,OOLQRLV
$VLVWKHILUVWVFKRRO\HDUWKDW(66$ZLOOEHLPSOHPHQWHGWKURXJKRXWWKH
FRXQWU\WKHUHLVOLPLWHGFXUUHQWUHVHDUFKDVWRLWVLPSDFWRQWHDFKLQJOHDUQLQJSURJUDPPLQJ
DQGDVVHVVPHQW:KHW]HO/\RQVDQG'DGH\DQGRWKHUVKDYHSURYLGHGRYHUYLHZV
RIWKHOHJLVODWLRQZLWKDQHPSKDVLVRQ(/VRIIHULQJUHFRPPHQGDWLRQVDQGSHUVSHFWLYHRQKRZ
VWDWHVFDQDGRSWSROLFLHVWKDWDOLJQZLWKUHVHDUFKILQGLQJV 
2YHUDOOWKLVPRPHQWUHSUHVHQWVDWLPHO\RSSRUWXQLW\IRUUHVHDUFKUHJDUGLQJWKHLPSDFWRI
WKLVOHJLVODWLRQIRU(/VDQGWKHVFKRROVGLVWULFWVDQGFRPPXQLWLHVWKDWVHUYHWKHP7KLVUHYLHZ
ZLOOQRZVKLIWWRH[SORUHWKHUHVHDUFKFRQFHUQLQJWKHVWDJHVSURFHVVHVDQGGXUDWLRQRIVHFRQG
ODQJXDJHDFTXLVLWLRQIRUVFKRRODJHFKLOGUHQ
7KHRUHWLFDO&RQVLGHUDWLRQV)UDPHZRUNVRI6HFRQG/DQJXDJH$FTXLVLWLRQ

7KLVVHFWLRQRIWKHOLWHUDWXUHUHYLHZH[DPLQHVWKHOHDUQLQJWKHRULHVWKDWXQGHUOLHWHDFKLQJ
DQGVHFRQGODQJXDJHDFTXLVLWLRQZLWKLQWKH8QLWHG6WDWHV7KHIROORZLQJDQDO\VLVRIUHVHDUFKIRU
VHFRQGODQJXDJHDFTXLVLWLRQLVLQWHQGHGWRFUHDWHDWKHRUHWLFDOIUDPHZRUNVXSSRUWLQJWKH
XQGHUVWDQGLQJRIWLPHUHVRXUFHVVXSSRUWFRJQLWLYHDELOLW\DQGHQYLURQPHQWDOFRQVLGHUDWLRQV
QHFHVVDU\IRUDFKLOGWREHFRPHSURILFLHQWLQ(QJOLVKDVDVHFRQGODQJXDJHLQWKHFRQWH[WRI
VFKRRO7KHFRQVWUXFWRIWKLVWKHRUHWLFDOIUDPHZRUNVHUYHVWREHWWHUXQGHUVWDQGWKHFRQWH[WRI

VHFRQGODQJXDJHDFTXLVLWLRQIRUVFKRRODJHG(/VDVZHOODVWKHDSSURSULDWHQHVVRIVWDQGDUGL]HG
DVVHVVPHQWDVDPHDVXUHRIFRQWHQWDUHDXQGHUVWDQGLQJ
&XPPLQV4XDGUDQWV)UDPHZRUNDQGWKH&RPPRQ8QGHUO\LQJ3URILFLHQF\0RGHO

,QDSURJUHVVUHSRUWIURPWKH6WDWHRI&DOLIRUQLD2IILFHRI%LOLQJXDO%LFXOWXUDO(GXFDWLRQ
WRHGXFDWRUVUHJDUGLQJWKHSURJUDPVDQGSUDFWLFHVRIELOLQJXDOVWXGHQWV&XPPLQV
V\QWKHVL]HGUHVHDUFKFRQFHUQLQJWKHUROHRISULPDU\ODQJXDJHGHYHORSPHQWLQWKHDFTXLVLWLRQRI
(QJOLVK5LYHUD7KHDXWKRUFRXQWHUHGWKHFRPPRQDQGZLGHVSUHDGPLVXQGHUVWDQGLQJ
WKDWDODFNRI(QJOLVKODQJXDJHSURILFLHQF\LVUHVSRQVLEOHIRUWKHDFDGHPLFIDLOXUHRIODQJXDJH
PLQRULW\VWXGHQWVXWLOL]LQJUHVHDUFKVWXGLHVFRQFOXGLQJWKHLPSRUWDQFHRISULPDU\ODQJXDJH/
LQVHFRQGDU\ODQJXDJH/GHYHORSPHQWRISURILFLHQF\VHH%HUHLWHU	6FDUGDPDOLD
'RQDOGVRQ2OVRQ&XPPLQVSUHVHQWVDWKHRUHWLFDOIUDPHZRUNIRU
FRPPXQLFDWLYHSURILFLHQF\UHOHYDQWWRELOLQJXDOVWXGHQWVLQWKH8QLWHG6WDWHV7KHVHILQGLQJV
VKLIWHGWKHODQGVFDSHRIVHFRQGODQJXDJHDFTXLVLWLRQUHVHDUFKDQGSURYLGHGDIRXQGDWLRQIRU
RWKHUUHVHDUFKHUVLQWKHILHOGWREXLOGXSRQ5LYHUD

)LJXUH &XPPLQV¶)UDPHZRUNIRU/DQJXDJH3URILFLHQF\


$VGLVSOD\HGLQ )LJXUH WKLVIUDPHZRUNLVFHQWHUHGRQDQ[DQG\D[LVUHSUHVHQWLQJWKH
FRQWLQXXPVRIFRQWH[WXDOVXSSRUWDQGFRPPXQLFDWLYHFRPSHWHQFLHV&XPPLQV7KH
LQWHUVHFWLRQRIWKHVHWZRD[HVFUHDWHVDTXDGUDQWSODQHIRUVLWXDWLQJFRPPXQLFDWLYHDFWLYLWLHVRQ
WKHEDVLVRIWKHLUFRQWH[WXDODQGFRJQLWLYHGHPDQG&RQWH[WHPEHGGHGFRPPXQLFDWLRQGHULYHV
IURPLQWHUSHUVRQDOLQYROYHPHQWLQDVKDUHGUHDOLW\DQGUHGXFHVWKHQHHGIRUOLQJXLVWLFHODERUDWLRQ
RIPHDQLQJZKHUHDVFRQWH[WUHGXFHGFRPPXQLFDWLRQGRHVQRWDVVXPHWKLVVKDUHGUHDOLW\DQG
OLQJXLVWLFPHVVDJHVPXVWEHH[SOLFLWO\HODERUDWHGRQWRUHGXFHPLVLQWHUSUHWDWLRQ&XPPLQV
7KHYHUWLFDOD[LVSODFHVFRPPXQLFDWLYHDFWLYLWLHVDORQJDFRQWLQXXPRIFRJQLWLYH
GHPDQG&RPPXQLFDWLYHWDVNVWKDWDUHPRUHDXWRPDWL]HGDQGWKXVPDVWHUHGDSSHDUKLJKHURQ
WKHD[LVZKHUHDVPRUHFRJQLWLYHO\GHPDQGLQJWDVNVDUHVLWXDWHGEHORZWKHKRUL]RQWDOD[LV7KLV
TXDGUDQWSODQHSURYLGHVDIUDPHZRUNIRULGHQWLI\LQJWKHFRJQLWLYHGHPDQGDQGFRQWH[W
HPEHGGHGQHVVRIFRPPXQLFDWLYHWDVNVORFDWLQJWKHOHYHORIFKDOOHQJHIRUVXFKDFWLYLWLHV
:LWKLQWKHVFKRROHQYLURQPHQWYLVXDOFXHVOLQNDJHWRDVWXGHQW¶VRZQH[SHULHQFHDQGUHDOOLIH
DQGKDQGVRQDFWLYLWLHVDUHDOODVVRFLDWHGZLWKJUHDWHUFRQWH[WHPERGLPHQW$EVWUDFWODQJXDJH
RUDOODQJXDJHODFNLQJVXSSRUWDQGVWDQGDUGL]HGDVVHVVPHQWDUHDOOH[DPSOHVRIFRQWH[WUHGXFHG
DFWLYLWLHVZLWKLQWKHFODVVURRP&XPPLQV 
:KDWLVQRWUHDOL]HGE\PDQ\HGXFDWRUVLVWKDWEHFDXVHRIODQJXDJHPLQRULW\VWXGHQWV¶
(6/EDFNJURXQGWKHUHJXODU(QJOLVKFXUULFXOXPDQGSV\FKRORJLFDODVVHVVPHQW
SURFHGXUHVDUHFRQVLGHUDEO\PRUHFRQWH[WUHGXFHGDQGFRJQLWLYHO\GHPDQGLQJWKDQWKH\
DUHIRU(QJOLVKEDFNJURXQGVWXGHQWV&XPPLQVSS
)XUWKHUPRUH&XPPLQVSRVLWVWKH&RPPRQ8QGHUO\LQJ3URILFLHQF\&83WKHRU\EDVHG
RQILQGLQJVWKDWDOLJQZLWKWKHUHVHDUFKRQVHFRQGODQJXDJHGHYHORSPHQWH[SODLQLQJWKH

LQWHUGHSHQGHQFHRIOLWHUDF\UHODWHGGRPDLQVIRUWKH/DQG/ODQJXDJHSURILFLHQF\RIELOLQJXDO
VWXGHQWV$FFRUGLQJWRWKH&83PRGHOPRUHFRJQLWLYHO\GHPDQGLQJSURILFLHQFLHVOLWHUDF\
FRQWHQWOHDUQLQJSUREOHPVROYLQJDUHFRPPRQDFURVVODQJXDJHV7KLVWKHRU\SURYLGHVWKHEDVLV
IRU&XPPLQV¶/LQJXLVWLF,QWHUGHSHQGHQFH+\SRWKHVLVWKDWDOOODQJXDJHVFRQWDLQVXUIDFH
IHDWXUHV\HWXQGHUO\LQJWKHVHRXWZDUGPDQLIHVWDWLRQVDUHSURILFLHQFLHVFRPPRQWRDOOODQJXDJHV
7KHXQGHUVWDQGLQJWKDW/SURILFLHQF\WUDQVIHUVWRZDUGVWKHDFTXLVLWLRQRI/&XPPLQV
&XPPLQV¶&83PRGHOLVJURXQGHGLQUHVHDUFKH[SORULQJWKHHIIHFWLYHQHVVRIELOLQJXDOHGXFDWLRQ
SURJUDPPLQJ/D\ED5RVLHU	)DUHOODDQGHPSLULFDOUHODWLRQVKLSEHWZHHQ/DQG
/SURILFLHQF\&XPPLQV:HOOV 

)LJXUH &XPPLQV¶'XDO,FHEHUJ0RGHORI3URILFLHQF\

)LJXUHLOOXVWUDWHVERWKWKH&83PRGHODQG/LQJXLVWLF,QWHUGHSHQGHQFH+\SRWKHVLV7KLVYLVXDO
UHSUHVHQWDWLRQPRGHOVELOLQJXDOSURILFLHQF\DVD³GXDOLFHEHUJ´LQZKLFKWKHFRPPRQDOLWLHVRI
ODQJXDJHDFTXLVLWLRQIRUERWK/DQG/XQGHUOLHWKHREYLRXVVXUIDFHGLIIHUHQFHVEHWZHHQWKH
WZRODQJXDJHV&XPPLQV7KHLFHEHUJYLVXDOL]DWLRQUHODWHVWRWKHDIRUHPHQWLRQHG

TXDGUDQWVIUDPHZRUNDVVXUIDFHOHYHOFRPPXQLFDWLYHWDVNVDUHOHVVFRJQLWLYHO\GHPDQGLQJDQG
PRUHFRQWH[WHPEHGGHGWKDQWKRVHPRUHFKDOOHQJLQJWDVNVO\LQJEHORZ 
7KHODQJXDJHTXDGUDQWVDQG&83K\SRWKHVLVFUHDWHGE\&XPPLQVUHSUHVHQWD
VLJQLILFDQWVKLIWLQWKHUHVHDUFKRQVHFRQGODQJXDJHDFTXLVLWLRQ7KLVZRUNHPSKDVL]HGDQ
DVVHWEDVHGDSSURDFKWRGHYHORSLQJVHFRQGODQJXDJHSURILFLHQF\DQGHQFRXUDJHGHGXFDWLRQDO
V\VWHPVWREXLOGXSRQWKHOLQJXLVWLFDQGFXOWXUDOFKDUDFWHULVWLFVRIVWXGHQWVUDWKHUWKDQVHHNLQJWR
UHSODFHWKHP7KLVUHVHDUFKHQFRXUDJHVWHDFKHUVVFKRROVDQGHGXFDWLRQDOV\VWHPVWRUHFRJQL]H
WKHGLIIHUHQFHVEHWZHHQFRQWH[WUHGXFHGDQGFRQWH[WHPEHGGHGFRPPXQLFDWLRQSURILFLHQFLHV
DQGUHWKLQNWKHLUSUDFWLFHVSURJUDPVDQGSROLFLHVDFFRUGLQJO\5LYHUD
&ROOLHU	7KRPDV7KH3ULVP0RGHO

7KH3ULVP0RGHOGHYHORSHGE\&ROOLHUDQG7KRPDVLVJURXQGHGLQHGXFDWLRQDO
OLQJXLVWLFDQGVRFLDOVFLHQFHUHVHDUFK&ROOLHUDEF&ROOLHU	7KRPDV
2YDQGR&RPEV	&ROOLHU7KHPRGHOEXLOGVXSRQWKHDIRUHPHQWLRQHGWKHRUHWLFDO
XQGHUSLQQLQJVRI&XPPLQVWRRIIHUDUREXVWWKHRUHWLFDOIUDPHZRUNIRUVHFRQG
ODQJXDJHDFTXLVLWLRQ7KH3ULVP0RGHOIUDPHZRUNZLOOSURYLGHDPRUHFRPSOHWHWKHRUHWLFDO
FRQWH[WIRUKRZODQJXDJHDFTXLVLWLRQSOD\VRXWLQVFKRROVDQGUHODWHGHGXFDWLRQDOSROLFLHV
7KHRULJLQVZHUHGHYHORSHGE\&ROOLHUDQGVRXJKWWRFODULI\FRPPRQ
PLVXQGHUVWDQGLQJVEHWZHHQSROLF\PDNHUVDQGHGXFDWRUVLQWKH8QLWHG6WDWHVZLWKUHVSHFWWRWKH
SURFHVVRIVHFRQGODQJXDJHDFTXLVLWLRQIRUVWXGHQWV&ROOLHUSXWVIRUWKDSULVPPRGHORI
ODQJXDJHDFTXLVLWLRQIRUVFKRROFRPSULVHGRIIRXUPDMRUDQGRYHUODSSLQJFRPSRQHQWV
VRFLRFXOWXUDOOLQJXLVWLFDFDGHPLFDQGFRJQLWLYHSURFHVVHV7KHSULVPPRGHOEXLOGVXSRQ
SUHYLRXVUHVHDUFKHYLGHQFHSULPDULO\WKDWODQJXDJHDFTXLVLWLRQLVDFRPSOH[WLPHO\DQG

XQHQGLQJSURFHVVWKDWRFFXUVWKURXJKRXWRQH
VOLIH%HUNR*OHDVRQ&ROOLHU
%XLOGLQJXSRQ&XPPLQVDQG.UDVKHQDQG7HUUHOOUHVHDUFK&ROOLHUD
UHLQIRUFHVWKHVSDQRIILYHWRVHYHQ\HDUVIRULPPLJUDQWVWXGHQWVWRUHDFKW\SLFDOQDWLYHVSHDNHU
SHUIRUPDQFHJLYHQ\HDUVRIVFKRROLQJLQWKHLUILUVWODQJXDJH7KHDPRXQWRIVFKRROLQJLQD
FKLOG¶VILUVWODQJXDJHLVWKHPRVWVLJQLILFDQWVWXGHQWEDFNJURXQGYDULDEOHLQGHWHUPLQLQJSURJUHVV
WRZDUGVVHFRQGODQJXDJHSURILFLHQF\&RJQLWLYHDQGDFDGHPLFGHYHORSPHQWLQDFKLOG¶VILUVW
ODQJXDJHLVLPSRUWDQWDQGSRVLWLYHIRUVHFRQGODQJXDJHGHYHORSPHQW%LDO\VWRN&ROOLHU
*DUFtD*HQHVHH7KRPDV	&ROOLHU

)LJXUH &ROOLHU	7KRPDV¶3ULVP0RGHO

&ROOLHUDQG7KRPDVLGHQWLI\IRXUSULPDU\FRPSRQHQWVLQWKH3ULVP0RGHOWKDWLQFOXGH
VRFLRFXOWXUDOSURFHVVHVOLQJXLVWLFSURFHVVHVODQJXDJHGHYHORSPHQWDFDGHPLFDQGFRJQLWLYH
SURFHVVHV$VLOOXVWUDWHGLQ )LJXUH DFDGHPLFODQJXDJHDQGFRJQLWLYHGHYHORSPHQWPDNHXS
WKHH[WHULRUVLGHVRIWKHSULVPZKLOHVRFLDODQGFXOWXUDOSURFHVVHVOLHDWLWVFRUH7KRXJK
UHSUHVHQWHGWZRGLPHQVLRQDOO\WKHPRGHOVKRXOGEHHQYLVLRQHGDVDFRPSOH[PXOWLGLPHQVLRQDO

SULVPZLWKWKHVWXGHQWDWWKHFHQWHU$IXQGDPHQWDOSULQFLSOHRIWKH3ULVP0RGHOLVWKDW
OLQJXLVWLFDOO\GLYHUVHFKLOGUHQZKRDUHVWLOOGHYHORSLQJWKHLU(QJOLVKODQJXDJHSURILFLHQF\
UHTXLUHDVFKRROFRQWH[WWKDWSURYLGHVHTXLYDOHQWRSSRUWXQLWLHVDQGDGYDQWDJHVWRWKHPDMRULW\
SRSXODWLRQ&ROOLHU	7KRPDV7KHLQFOXVLRQRIVRFLRFXOWXUDOIDFWRUVZLWKLQDZLGHO\
XWLOL]HGPRGHORIVHFRQGODQJXDJHDFTXLVLWLRQUHSUHVHQWHGDVLJQLILFDQWVWHSIRUZDUGIURPWKH
DIRUHPHQWLRQHGUHVHDUFK6RFLRFXOWXUDOSURFHVVHVUHIHUWRWKHEURDGHUVRFLDOVXUURXQGLQJDQG
FXOWXUDOFRQWH[WLQZKLFKDVWXGHQW¶VOLIHLVVLWXDWHGIURPKRPHDQGVFKRROWRWKHEURDGHUVRFLHW\
/LQJXLVWLFSURFHVVHVDUHPDGHXSRIWKHXQFRQVFLRXVDVSHFWVRIODQJXDJHGHYHORSPHQWLQKHUHQW
WRDOOKXPDQV$FDGHPLFSURFHVVHVUHIHUVWRZRUNLQWKHVFKRROHQYLURQPHQWDQGWKHLQFUHDVLQJ
GHPDQGVERWKDFDGHPLFDOO\DQGOLQJXLVWLFDOO\ZLWKHDFKVXFFHHGLQJJUDGH&RJQLWLYHSURFHVVHV
DUHWKHQDWXUDOVXEFRQVFLRXVGHYHORSPHQWSURFHVVHVWKDWRFFXUIURPELUWKWKURXJKVFKRROLQJ
DQGEH\RQG&ROOLHU	7KRPDV6LPLODUWR&XPPLQVILQGLQJVWKHUHH[LVWV
LQWHUGHSHQGHQFHEHWZHHQ/DQG/DVZHOODVEHWZHHQDOOIRXURIWKHVHFRPSRQHQWV 

)LJXUH &XPPLQV¶&RPPRQ8QGHUO\LQJ3URILFLHQF\RI/DQG/3LFWRULDO³'XDOLFHEHUJ´

)LJXUH LOOXVWUDWHVWKLVLQWHUGHSHQGHQFHEHWZHHQDVWXGHQW¶VILUVWDQGVHFRQGODQJXDJHDGYDQFHG
E\&XPPLQVWKDWGHHSNQRZOHGJHWUDQVIHUVIURPWKHILUVWODQJXDJHWRWKHVHFRQG7KH
LFHEHUJPRGHOVHUYHVWRLOOXVWUDWHWKDWGHVSLWHGLVWLQFWVXUIDFHOHYHOGLIIHUHQFHVEHWZHHQWZR
ODQJXDJHVWKHXQGHUO\LQJGHHSHUFRPPRQDOLWLHVH[LVWDQGVHUYHWRDVVLVWWKHGHYHORSPHQWRID
VHFRQGODQJXDJH$GGLWLRQDOUHVHDUFKSRLQWVWRPDQ\DVSHFWVLQOLWHUDF\WKDWGRQRWQHHGWREH
UHWDXJKWLQDVHFRQGODQJXDJHZKHQVWXGHQWVDUHOLWHUDWHLQWKHLUILUVW&KX&XPPLQV
*ROGHQEHUJ)XUWKHUPRUHWKHUHVHDUFKDOVRVKRZVWKDWFRJQLWLYHSURFHVVHV
GHYHORSHGLQWKHILUVWODQJXDJHDOVRWUDQVIHUWRWKHVHFRQG%DNHU%LDO\VWRN
*RQ]iOH]
%DVHGXSRQWKH3ULVP0RGHO&ROOLHUDQG7KRPDVUHFRPPHQGDELFXOWXUDOFRQWH[W
IRUVFKRROLQJLQWHJUDWLQJILUVWODQJXDJHFXOWXUHDQGFRPPXQLW\NQRZOHGJHLQWRWKHVFKRROGD\
DQGWKHLPSRUWDQFHRISDUHQWVPDLQWDLQLQJKRPHODQJXDJHFXOWXUDOWUDGLWLRQV%DVHGRQWKH
UHVHDUFKHYLGHQFHWKHDXWKRUVUHFRPPHQGWZRZD\ELOLQJXDODVDQHIIHFWLYHSURJUDPPRGHO
$GGLWLRQDOO\IRUVFKRROHQYLURQPHQWVWKDWGRQRWDOORZIRUWKDWSURJUDPPLQJRSWLRQ&ROOLHUDQG
7KRPDVUHFRPPHQGFODVVURRPLQVWUXFWLRQJURXQGHGLQSUREOHPVROYLQJGLVFRYHU\DQGDFWLYH
HQJDJHPHQWIRUVWXGHQWVDVZHOODVWKDWWKHVHFRQGODQJXDJHEHWDXJKWWKURXJKDFDGHPLF
FRQWHQW$GGLWLRQDOUHFRPPHQGDWLRQVEDVHGRQWKLVERG\RIUHVHDUFKLQFOXGHRQJRLQJ
SURIHVVLRQDOGHYHORSPHQWDQGWUDLQLQJIRUVWDIIZLWKUHJDUGWRWKHPDQ\RYHUODSSLQJSURFHVVHV
DQGIDFWRUVIRUVHFRQGODQJXDJHDFTXLVLWLRQ&ROOLHU	7KRPDV
6XPPDU\RI7KHRUHWLFDO)UDPHZRUNV

7KLVUHYLHZRIOHDUQLQJWKHRULHVWKDWXQGHUOLHWKHDSSURDFKWRWHDFKLQJDQGVHFRQG
ODQJXDJHDFTXLVLWLRQZLWKLQWKH8QLWHG6WDWHVV\VWHPSURYLGHVDIUDPHZRUNIRUXQGHUVWDQGLQJWKH

WLPHUHVRXUFHVVXSSRUWFRJQLWLYHDELOLW\DQGHQYLURQPHQWDOFRQGLWLRQVQHFHVVDU\IRUDVWXGHQW
WREHFRPHSURILFLHQWLQ(QJOLVKDVDVHFRQGODQJXDJH7KLVERG\RIUHVHDUFKFRQWULEXWHVWRWKH
WKHRUHWLFDOXQGHUSLQQLQJVIURPZKLFKWKHUHPDLQGHURIWKHOLWHUDWXUHZLOOEHUHYLHZHG7KLV
WKHRUHWLFDOIUDPHZRUNSURYLGHVDFOHDUFRQWH[WRIVHFRQGODQJXDJHDFTXLVLWLRQIRUVFKRRODJHG
FKLOGUHQ:LWKDFRPPRQXQGHUVWDQGLQJRIWKHWKHRUHWLFDOIUDPHZRUNLQSODFHWKHUHYLHZRI
OLWHUDWXUHZLOOVKLIWWRIRFXVRQWKHUHVHDUFKRIKRZORQJLWWDNHVIRU(/VWRGHYHORSQDWLYHOLNH
SURILFLHQF\ 
6WDJHVDQG3URFHVVHVIRUWKH6HFRQG/DQJXDJH$FTXLVLWLRQRI6FKRRO$JH&KLOGUHQ

7KHOHQJWKRIWLPHIRUVWXGHQWVWRDFTXLUHPDVWHU\RIDVHFRQGODQJXDJHKDVEHHQRQHRI
WKHPRVWLPSRUWDQWWRSLFVRIVWXG\IRUWKHHGXFDWLRQRI(/VRYHUWKHSDVWIRXUGHFDGHV
&XPPLQV&ROOLHU	7KRPDV+DPD\DQ	)UHHPDQ7KHIROORZLQJVWXGLHV
KDYHFRQWULEXWHGVLJQLILFDQWO\WRWKHUHVHDUFKILQGLQJVRQWKLVPDWWHU7KH³KRZORQJ"´TXHVWLRQ
EXLOGVXSRQWKHDIRUHPHQWLRQHGWKHRUHWLFDOIUDPHZRUNLQWKDWLWLVEDVHGRQKRZFKLOGUHQOHDUQD
VHFRQGODQJXDJH7KLVUHVHDUFKLVJURXQGHGLQWKHPDQQHULQZKLFKFKLOGUHQGHYHORSOLWHUDF\LQ
DVHFRQGODQJXDJHDQGKRZWKH\GHYHORSFRJQLWLYHO\DQGZLWKUHVSHFWWRDFDGHPLFFRQWHQW
WKURXJKWKLVVHFRQGODQJXDJH+DPD\DQ	)UHHPDQ 
8QGHUVWDQGLQJWKH³+RZ/RQJ"´4XHVWLRQ

7KURXJKRXWWKHOLWHUDWXUHWKLVTXHVWLRQLVVLWXDWHGZLWKLQDEURDGHUHGXFDWLRQDODQG
VRFLRSROLWLFDOFRQWH[W:LWKLQWKHIHGHUDOOHJLVODWLRQRI1&/%(QJOLVKSURILFLHQF\³UHIHUVWR
WKHDELOLW\WRPHHWWKHSURILFLHQWOHYHORIDFKLHYHPHQWRQVWDWHDVVHVVPHQWVVXFFHVVIXOO\
DFKLHYHLQFODVVURRPVZKHUHWKHODQJXDJHRILQVWUXFWLRQLV(QJOLVKDQGSDUWLFLSDWHIXOO\LQ
VRFLHW\´&RRN$FURVVWKHOLWHUDWXUH(QJOLVKSURILFLHQF\HQFRPSDVVHVQRWMXVWWKHRUDO

SURILFLHQF\RIVWXGHQWVEXWDFKLOG¶VUHDGLQJZULWLQJVSHDNLQJDQGOLVWHQLQJSURILFLHQFLHVDV
PHDVXUHGE\JUDGHOHYHOVWDQGDUGL]HGDVVHVVPHQWVDFURVVYDULRXVFRQWHQWDUHDV&ROOLHU	
7KRPDV&RRN&XPPLQV+DNXWD%XWOHU:LWW,Q
VHDUFKLQJIRUDQHPSLULFDODQVZHUWRWKH³KRZORQJ"´TXHVWLRQUHVHDUFKHUVKDYHEHHQODUJHO\
GULYHQE\WKHOHQJWKRIWLPHWKDWLWWDNHVIRU(/VWRUHDFKW\SLFDOSHUIRUPDQFHWKSHUFHQWLOHRI
QDWLYH(QJOLVKVSHDNHUVZLWKLQWKHLUDJHUDQJHRQPDQGDWHGVWDQGDUGL]HGQRUPDQG
FULWHULRQUHIHUHQFHGWHVWVRUSHUIRUPDQFHDVVHVVPHQWV&ROOLHU	7KRPDV&XPPLQV
+DNXWD%XWOHU:LWW)RUDVLJQLILFDQWERG\RIWKHUHVHDUFK³(QJOLVKSURILFLHQF\´LV
GHILQHGE\DWWDLQLQJDYHUDJHOHYHOVRISHUIRUPDQFHRQFRQWHQWDUHDDVVHVVPHQWVDVFRPSDUHGWR
PRQROLQJXDO(QJOLVKVSHDNLQJSHHUV&ROOLHU	7KRPDV&XPPLQV+DNXWD%XWOHU
:LWW )LJXUH LOOXVWUDWHVWKLVFRQFHSWDQGSURYLGHVDYLVXDOUHSUHVHQWDWLRQRIWKHWLPH
UHTXLUHG(/VWRFORVHWKHJDSZLWKWKHLU(QJOLVKVSHDNLQJSHHUV

)LJXUH +RZ/RQJWR&ORVHWKH*DS"$GDSWHGIURP&ROOLHU	7KRPDV


$FURVVWKHOLWHUDWXUHWKHDPRXQWRIWLPHWKDWLWWDNHVIRU(/VWRDFTXLUHDFDGHPLFODQJXDJH
SURILFLHQF\LVEHWZHHQILYHDQGVHYHQ\HDUV&ROOLHU	7KRPDV&XPPLQV
+DNXWD%XWOHU:LWW&XPPLQVRIIHUVDJURXQGEUHDNLQJVWDUWLQJSRLQW
IRUH[SORULQJWKHUHVHDUFKRIVHFRQGODQJXDJHDFTXLVLWLRQZLWKUHVSHFWWROHQJWKRIWLPHWR
GHYHORSSURILFLHQF\&XPPLQVVWXG\DQDO\]HGLPPLJUDQWVLQ&DQDGDZKRDWDJH
VL[RU\RXQJHUZHUHILUVWH[SRVHGWR(QJOLVK,QWKLVORQJLWXGLQDOVWXG\&XPPLQVDQDO\]HGWKH
GDWDE\DJHXSRQDUULYDODQGOHQJWKRIUHVLGHQFHLQ&DQDGD,QGRLQJVRKHFRQFOXGHGWKDWLWWRRN
ILYHWRVHYHQ\HDUVRQDYHUDJHIRUWKHVHVWXGHQWVWRDSSURDFKJUDGHOHYHOQRUPVRQVFKRRO
DVVHVVPHQWVWKDWPHDVXUHGFRJQLWLYHDFDGHPLFODQJXDJHGHYHORSPHQWLQ(QJOLVK&XPPLQV
,QIOXHQFHGE\WKHUHVHDUFKRI&XPPLQV&ROOLHUDQG7KRPDVKDYHVLQFHEXLOW
XSRQWKLVNQRZOHGJHEDVHFRQGXFWLQJVWXGLHVLQWKH8QLWHG6WDWHVUHJDUGLQJWKHOHQJWKRIWLPH
UHTXLUHGIRU(/VWRREWDLQQDWLYHOLNHSURILFLHQF\LQ(QJOLVK7KH\FRQGXFWHGVWXGLHVLQ
VFKRROGLVWULFWVDQGVWDWHVDQDO\]LQJRYHUPLOOLRQLQGLYLGXDOVWXGHQWUHFRUGV,Q
V\QWKHVL]LQJGHFDGHVZRUWKRIUHVHDUFK&ROOLHUDQG7KRPDVFRQFOXGHWKDWILYH\HDUVLV
WKHVKRUWHVWDPRXQWRIWLPHIRUWKHW\SLFDO(QJOLVKOHDUQHUWRUHDFKWKHDFKLHYHPHQWOHYHOVRIDQ
(QJOLVKVSHDNHUDQGWKLVJLYHQDWOHDVWIRXU\HDUVRIRQJUDGHOHYHOVFKRROLQJLQWKHLUSULPDU\
ODQJXDJH2QWKHRWKHUKDQGVWXGHQWVZKRUHFHLYH(QJOLVKRQO\LQVWUXFWLRQQHYHUKDYLQJ
UHFHLYHGKRPHODQJXDJHVXSSRUWRUSULPDU\ODQJXDJHVFKRROLQJPD\VWUXJJOHWRUHDFKWKHVDPH
OHYHOVRIDFKLHYHPHQWDVWKHLU(QJOLVKVSHDNLQJSHHUV&ROOLHU	7KRPDV(YLGHQW
WKURXJKRXWWKHUHVHDUFKLVWKHFRQFOXVLRQWKDWWKHSURFHVVRIVHFRQGODQJXDJHDFTXLVLWLRQWDNHV
WLPHHVSHFLDOO\WKHGHYHORSPHQWRIDFDGHPLFODQJXDJH$WOHDVWILYHWRVHYHQ\HDUV¶WLPHWR

DFKLHYHQDWLYHOLNH(QJOLVKSURILFLHQF\ZDVDFRQVLVWHQWILQGLQJDFURVVWKHOLWHUDWXUH&XPPLQV
&ROOLHU	7KRPDV+DNXWD%XWOHU:LWW 
&XPPLQV¶ILQGLQJVVKRZWKDWHDFKGLPHQVLRQRIODQJXDJHFRQYHUVDWLRQDO
IOXHQF\GLVFUHWHODQJXDJHVNLOOVDQGDFDGHPLFODQJXDJHSURILFLHQF\UHTXLUHVDGLIIHUHQWDPRXQW
RIWLPHWRUHDFKSURILFLHQF\DQGYDULHVIRUHDFKFKLOG)RU(/VWREHFRPHUHDVRQDEO\IOXHQWLQ
FRQYHUVDWLRQDO(QJOLVKWDNHVDSSUR[LPDWHO\RQHWRWZR\HDUV7KHVHILQGLQJVFRQFXUZLWK&ROOLHU
ZKLFKGHWHUPLQHGWKDW(/VZLWKPXOWLSOH\HDUVRIIRUPDOHGXFDWLRQLQWKHLUSULPDU\
ODQJXDJHVWLOOUHTXLUHDWOHDVWWZR\HDUVWRFORVHWKHJDSZKHQFRPSDUHGZLWKWKHLUPRQROLQJXDO
(QJOLVKVSHDNLQJSHHUV&RRN%RDOV:LOPHVDQG6DQWRVH[SODLQWKHHYLGHQFHRIWKLV
EDVLFSULQFLSOHDV³ORZHULVIDVWHUKLJKHULVVORZHU´ZLWKUHJDUGWRJURZWKLQODQJXDJH
SURILFLHQF\6WXGHQWVEHJLQQLQJDWORZHUSURILFLHQF\JURZWKOHYHOVZLOORQWKHZKROHSURJUHVV
IDVWHUWKDQVWXGHQWVEHJLQQLQJDWKLJKHUSURILFLHQF\OHYHOVORZHUJUDGHVWXGHQWVZLOOJHQHUDOO\
JURZIDVWHUWKDQVWXGHQWVLQXSSHUJUDGHV&RRN&RQYHUVDWLRQDOIOXHQF\KRZHYHULVQRW
WKHEHQFKPDUNE\ZKLFK(/VDUHPHDVXUHGDQGKHOGDFFRXQWDEOHWRWKHLUQDWLYHPRQROLQJXDO
SHHUV$FDGHPLF(QJOLVKLVWKHODQJXDJHRIVFKRRODQGDOVRWKHODQJXDJHLQZKLFKDFDGHPLF
FRPSHWHQFHLVDVVHVVHG+HQFH$FDGHPLF(QJOLVKLVWKHODQJXDJHRIDFKLHYHPHQWDQGWKXV
XOWLPDWHO\VXFFHVV&ROOLHU	7KRPDV&RRN&XPPLQV+DNXWD%XWOHU:LWW
&XPPLQVIXUWKHUGHWDLOVWKHLQFUHDVHGFRPSOH[LW\RIDFDGHPLFODQJXDJHZLWK
LQFUHDVLQJJUDGHOHYHOH[SHFWDWLRQVWKLVFRQFXUVZLWKVWXGLHVFRQGXFWHGLQYDULRXVFRXQWULHV
RXWVLGHWKH8QLWHG6WDWHV7KHVHILQGLQJVDUHXVHGDVHYLGHQFHWRIXUWKHUVXSSRUWWKDWVHFRQG
ODQJXDJHOHDUQHUVW\SLFDOO\UHTXLUHDWOHDVWILYH\HDUVWRUHDFKWKHOHYHOVRIQDWLYH(QJOLVK
VSHDNHUVLQDFDGHPLF(QJOLVK&XPPLQV

$OVRHYLGHQWWKURXJKRXWWKHOLWHUDWXUHLVWKHXQGHUVWDQGLQJWKDW(/VPXVWFDWFKDPRYLQJ
WDUJHWZLWKWKHRQJRLQJOLQJXLVWLFDQGDFDGHPLFJURZWKRIWKHLU(QJOLVKVSHDNLQJSHHUV
&XPPLQV&ROOLHU	7KRPDV7RFORVHWKHJDS(/VPXVW
QRWRQO\PDWFKEXWH[FHHGWKHOHDUQLQJRIWKHLU(QJOLVKVSHDNLQJSHHUVHDFKDQGHYHU\\HDU6HH
)LJXUH RQDYHUDJHWKLVUHTXLUHV(/VWRPDNHILIWHHQPRQWKVJURZWKLQDWHQPRQWKVFKRRO
\HDUHYHU\\HDUWRFORVHWKHJDSLQDILYH\HDUSHULRG&ROOLHU	7KRPDV&XPPLQV 

)LJXUH &ORVLQJWKH*DS$GDSWHGIURP&ROOLHU	7KRPDV

7KLVZLGHQLQJJDSEHWZHHQ(/VDQGQDWLYHODQJXDJHSHHUVKLJKOLJKWVWKHLPPHQVHWDVNRI
GHYHORSLQJERWKRUDODQGDFDGHPLFSURILFLHQF\ZKLOHNHHSLQJSDFHZLWKPRQROLQJXDO
FODVVPDWHVZKRH[SHULHQFHLQVWUXFWLRQLQWKHLUSULPDU\ODQJXDJH&XPPLQV&ROOLHU	
7KRPDV+DNXWD%XWOHU:LWW7KHOLWHUDWXUHHPSKDVL]HGPDQ\
YDULDEOHVDJHOHQJWKRIUHVLGHQFH/SURILFLHQF\PLQRULW\VWDWXVWLPHLQWKHVFKRROV\VWHP

W\SHDQGTXDOLW\RIVFKRROLQJHWFWKDWLQIOXHQFHWKHSURFHVVRIVHFRQGODQJXDJHGHYHORSPHQW
DQGSURILFLHQF\UHTXLUHGWRDFKLHYHDFDGHPLFVXFFHVVLQWKHVHFRQGODQJXDJH&XPPLQV
&ROOLHU	7KRPDV&RRN%RDOV:LOPHV	6DQWRV+DNXWD
%XWOHU:LWW$FRPPRQUHVHDUFKILQGLQJLVWKDWHGXFDWRUVKDYHWREHPLQGIXORIZKHUH
(/VVWDUWLQWKHLUGHYHORSPHQWRISURILFLHQF\DVWKLVJUHDWO\LQIOXHQFHVWKHOHQJWKRIWLPHLWWDNHV
IRUWKHPWRGHYHORSDFDGHPLF(QJOLVKSURILFLHQF\DQGEULGJHWKHOLQJXLVWLFDQGDFDGHPLFJDS
ZLWKWKHLU(QJOLVKVSHDNLQJFODVVPDWHV 
6WDJHVRI6HFRQG/DQJXDJH$FTXLVLWLRQ

%XLOGLQJXSRQWKHDIRUHPHQWLRQHGUHVHDUFKWKDWWKHDPRXQWRIWLPHUHTXLUHGIRUDFKLOGWR
UHDFKQDWLYHOLNH(QJOLVKSURILFLHQF\YDULHVGHSHQGLQJRQHDFKFKLOGDQGYDULRXVRWKHUIDFWRUV
.UDVKHQDQG7HUUHOORXWOLQHDIUDPHZRUNIRUWKHVWDJHVRIWKLVOHDUQLQJ$FFRUGLQJWR.UDVKHQ
DQG7HUUHOOVWXGHQWVDFTXLULQJDVHFRQGODQJXDJHJRWKURXJKILYHVWDJHVRIVHFRQG
ODQJXDJHDFTXLVLWLRQSUHSURGXFWLRQHDUO\SURGXFWLRQVSHHFKHPHUJHQFHLQWHUPHGLDWHIOXHQF\
DQGDGYDQFHGIOXHQF\

7DEOH 6WDJHVRI6HFRQG/DQJXDJH$FTXLVLWLRQ$GDSWHGIURP.UDVKHQ	7HUUHOO


7DEOH RXWOLQHVWKHVHILYHVWDJHVDORQJZLWKWKHNH\FKDUDFWHULVWLFVDQGDSSUR[LPDWHWLPHIUDPH
IRUHDFKVWDJH1RWHWKDWWKHDPRXQWRIWLPHDFKLOGPD\VSHQGDWHDFKVWDJHZLOOYDU\.UDVKHQ
	7HUUHOOGLVFXVVWKHIOXLGLW\RIVHFRQGODQJXDJHDFTXLVLWLRQDQGQRWHWKDWVWXGHQWVZLOO
PRYHEHWZHHQWKHYDULRXVVWDJHVGHSHQGHQWRQWKHFRJQLWLYHGHPDQGVRIVHFRQGODQJXDJH
OHDUQLQJ7KLVIUDPHZRUNHPHUJHVIURPWKHWKHRUHWLFDOPRGHOHVWDEOLVKHGE\&XPPLQV
SURYLGLQJDPRUHFOHDUO\GHILQHGSURFHVVRIVHFRQGODQJXDJHDFTXLVLWLRQIRUSUDFWLWLRQHUV7KH
ODQJXDJHRIHYHU\GD\FRPPXQLFDWLRQLVHVWDEOLVKHGILUVWIRUVWXGHQWVW\SLFDOO\ZLWKLQWKHILUVW
WZR\HDUV&XPPLQV&ROOLHU.UDVKHQ	7HUUHOO5HWXUQLQJWRWKH
&XPPLQV¶ODQJXDJHTXDGUDQWIUDPHZRUNDQGWKHLFHEHUJDQDORJ\KLJKO\
FRQWH[WHPEHGGHGVXUIDFHOHYHOODQJXDJHLVDWDORZOHYHORIFRJQLWLYHGHPDQGDQGWKXV
DFTXLUHGLQWKHHDUOLHUVWDJHVRIGHYHORSPHQW&RQYHUVDWLRQDODELOLW\LVRIWHQPLVSHUFHLYHGE\
HGXFDWRUVDVDVLJQRIIOXHQF\ZKLOHWKHGHHSHUPRUHVXEPHUJHGOHYHOVRIFRPPXQLFDWLRQ
SURILFLHQF\OLHEHORZWKHVXUIDFHQRWIXOO\GHYHORSHG(/VZLOOSUHVHQWDVPRUHIOXHQWWKDQWKH\
UHDOO\DUHUHTXLULQJDGGLWLRQDOWLPHILYHWRVHYHQ\HDUVWRGHYHORSGHHSHUDQGPRUHDGYDQFHG
OHYHOVRIIOXHQF\&ROOLHU&ROOLHU	7KRPDV&XPPLQV
.UDVKHQ	7HUUHOO(VFDPLOODRXWOLQHVWKHOLQNDJHRIWKLVDIRUHPHQWLRQHGUHVHDUFK
DQGVWDJHVRIOLQJXLVWLFGHYHORSPHQWZLWKWKHSUHVHQWGD\SHUIRUPDQFHGHILQLWLRQVDQG
GHVFULSWRUVDVSDUWRIWKH:RUOG&ODVV,QVWUXFWLRQDO'HVLJQDQG$VVHVVPHQW:,'$IUDPHZRUN
GUDZLQJDFOHDUFRQQHFWLRQIURPWKHZRUN.UDVKHQ	7HUUHOOWRWKHSHUIRUPDQFHGHVFULSWRUVDQG
(/'VWDQGDUGVRIWRGD\ 7KHSHUIRUPDQFHGHILQLWLRQVRXWOLQHGEHORZGHVFULEHWKHVLJQLILFDQW
PDUNHUVRIODQJXDJHGHYHORSPHQWDQGUHSUHVHQWDFRQWLQXXPRIODQJXDJHOHDUQLQJUDWKHUWKDQD
OHYHOHGOLQHDUSURJUHVVLRQ 7DEOH GHVFULEHVUHFHSWLYHODQJXDJHDQGVKRZVKRZ(/VSURFHVV

ODQJXDJHWRXQGHUVWDQGLQIRUPDWLRQLGHDVRUFRQFHSWVLQRUDORUZULWWHQFRPPXQLFDWLRQ 7DEOH
LOOXVWUDWHVSURGXFWLYHODQJXDJHDQGVKRZVKRZ(/VXVHODQJXDJHWRH[SUHVVLQIRUPDWLRQLGHDV
RUFRQFHSWVLQRUDODQGZULWWHQFRPPXQLFDWLRQ:,'$7KHVHSHUIRUPDQFHGHVFULSWRUV
DQGWKHDVVHVVPHQWVWKDW\LHOGWKHLUGDWDZLOOEHGLVFXVVHGIXUWKHULQVXEVHTXHQWVHFWLRQVRIWKLV
UHYLHZ

7DEOH :,'$3HUIRUPDQFH'HILQLWLRQV/LVWHQLQJ	5HDGLQJ*UDGHV.



7DEOH :,'$3HUIRUPDQFH'HILQLWLRQV6SHDNLQJ	:ULWLQJ*UDGHV.

7KHSHUIRUPDQFHGHILQLWLRQVGHILQHH[SHFWDWLRQVRIVWXGHQWUHDGLQHVVIRULQVWUXFWLRQDWHDFKOHYHO
RI(QJOLVKODQJXDJHSURILFLHQF\7KHGHILQLWLRQVLQFRUSRUDWHWKHFULWHULDRIOLQJXLVWLF
FRPSOH[LW\YRFDEXODU\XVDJHDQGODQJXDJHIRUPVDQGFRQYHQWLRQVIRUHDFKOHYHO,WLVZLWKWKLV
UHVHDUFKDQGLWVPRUHWUDGLWLRQDOFRJQLWLYHEDVHGOLQHDUDSSURDFKWRVHFRQGODQJXDJHDFTXLVLWLRQ
WKDWPRVWVFKRROVLQWKH8QLWHG6WDWHVJURXQGWKHLUSUDFWLFHVSHGDJRJLHVDQGV\VWHPVRIVXSSRUW
IRU(/V7KLVKRZHYHULVQRWZKHUHUHVHDUFKLQWKHILHOGHQGVEXWUDWKHUZKHUHLWUHDOO\EHJLQV
WRWDNHRII 
7KH([SDQGLQJ'LYLGH%HWZHHQ6FKRRO3UDFWLFHV
DQG&XUUHQW6HFRQG/DQJXDJH$FTXLVLWLRQ5HVHDUFK

7KLVVHFWLRQEHJLQVE\VLWXDWLQJFXUUHQWVHFRQGODQJXDJHDFTXLVLWLRQUHVHDUFKZLWKLQWKH
EURDGHUKLVWRULFDOFRQWH[WSUHYLRXVO\GLVFXVVHG7KHHPSKDVLVRIHDFKRIWKHIROORZLQJUHVHDUFK

VWXGLHVDQGPHWDDQDO\VHVSURYLGHVDSRZHUIXORSSRUWXQLW\WRPHDVXUHWKHILHOGRIVHFRQG
ODQJXDJHDFTXLVLWLRQDWODUJHDQGRYHUDQH[WHQGHGSHULRGRIWLPH 
,QDUHYLHZRIVHFRQGODQJXDJHDFTXLVLWLRQUHVHDUFKVSDQQLQJWKHEXONRIWKHWZHQWLHWK
FHQWXU\&KDXGURQLGHQWLILHGNH\WKHPHVGHILQLQJHDFKVLJQLILFDQWHUD
&KDXGURQ¶VDQDO\VLVDOORZVIRUDVWHSEDFNDQGDQRSSRUWXQLW\WREHWWHUXQGHUVWDQGWKHEURDGHU
VFRSHRIWKLVUHVHDUFK)RFXVLQJRQWKHODVWWKUHHGHFDGHVRIWKHWZHQWLHWKFHQWXU\SURYLGHVD
QDWXUDOFRQWLQXDWLRQRIWKLVVHFWLRQZLWKWKRVHWKDWSUHFHGHGLWZKLOHKLJKOLJKWLQJSUHYDLOLQJ
WKHPHVRIVHFRQGODQJXDJHDFTXLVLWLRQUHVHDUFKRYHUWLPH$FFRUGLQJO\&KDXGURQ
LGHQWLILHGWKHVDVDVKLIWWRZDUGVDIRFXVRQWKHLQGLYLGXDOL]DWLRQRILQVWUXFWLRQWKHV
DVVHHNLQJWRXQGHUVWDQGFRJQLWLYHSURFHVVHVRIWKHOHDUQHUOHDUQHUV¶SV\FKRORJ\DQGLQGLYLGXDO
OHDUQLQJVW\OHVDQGWKHVDVFHQWHUHGRQWKHLPSDFWRIODQJXDJHOHDUQLQJWDVNVZLWKDQ
LQFUHDVHGHPSKDVLVRQVRFLRFRJQLWLYHSHUVSHFWLYHV 
(OOLVLQIRUPDOO\H[WHQGHGWKLVUHVHDUFKLQWRWKHILUVWGHFDGHRIWKHWZHQW\ILUVW
FHQWXU\QRWLQJWKHULVHLQLQWHUHVWRIVHFRQGODQJXDJHDFTXLVLWLRQUHVHDUFKDQH[SDQVLRQRI
VRFLRFXOWXUDOWKHRULHVDQGDQLQFUHDVHGIRFXVRQFODVVURRPLQWHUDFWLRQV$GGLWLRQDOO\(OOLV
GHWDLOHGWKHH[WHQVLYHH[SDQVLRQRIWKHILHOGDQGUDSLGRXWSXWRISXEOLFDWLRQVGXULQJWKLV
WLPHDVZHOODVWKHFKDOOHQJHWKLVFUHDWHVIRUV\QWKHVL]LQJUHVHDUFKJLYHQWKHLPPHQVHVFRSH 
,QWKHLUVXUYH\VSDQQLQJWZRGHFDGHV6WDSOHWRQDQG6KDRDOVRSURYLGHDEURDG
RYHUYLHZRIVHFRQGODQJXDJHDFTXLVLWLRQUHVHDUFKWKDWDOLJQVZLWKWKHKLVWRULFDOWKHPHVDQG
WUHQGVRXWOLQHG&KDXGURQ(OOLV/DUVHQ)UHHPDQ6LPLODUO\6WDSOHWRQDQG
6KDRHPSKDVL]HWKHLQFUHDVHGQXPEHURIDUWLFOHVRYHUWKHSDVWILYHWRWHQ\HDUVDQGWKH
FRPELQDWLRQRIDFDGHPLFILHOGVLQWHJUDWHGLQWRWKLVUHVHDUFKSHGDJRJ\SV\FKRORJ\DQG

OLQJXLVWLFVDOOLQIXVHGZLWKFXOWXUH7KLVDQDO\VLVDOVRKLJKOLJKWVWKHVRFLRFXOWXUDOWXUQLQWKH
UHVHDUFKDQGODQJXDJHWHDFKLQJDVDZKROHUHFRJQL]LQJWKHFODVVURRPDVDSODFHIRUVRFLDO
LQWHUDFWLRQZLWKFRQFHUQIRUVWXGHQWWKLQNLQJEHOLHIVDWWLWXGHVDQGLGHQWLW\6WDSOHWRQ	6KDR
 
6LWXDWLQJFXUUHQWUHVHDUFKZLWKLQLWVKLVWRULFDOSHUVSHFWLYH/DUVHQ)UHHPDQQRWHV
WKHGLYLVLRQRIUHVHDUFKHIIRUWVLQWRWZRGLVWLQFWFDPSVZLWKVRPHUHVHDUFKHUVIRFXVLQJRQWKH
EDVLFSURFHVVRIVHFRQGODQJXDJHDFTXLVLWLRQDQGRWKHUVH[DPLQLQJZK\GLIIHUHQWVHFRQG
ODQJXDJHOHDUQHUVH[KLELWYDU\LQJOHYHOVRIVXFFHVV7KHVHEURDGHUSDVWWUHQGVKDYHEHHQ
GRFXPHQWHGDQGGHWDLOHGLQWKHDIRUHPHQWLRQHGWKHRUHWLFDOIUDPHZRUNVWDJHVSURFHVVHVDQG
GXUDWLRQRIVHFRQGODQJXDJHDFTXLVLWLRQ,WLVDOVRLPSRUWDQWWRQRWHWKDWGLVFUHWLRQVKRXOGEH
XWLOL]HGZLWKUHVSHFWWRVRPHRIWKHODUJHUWUHQGVDQGWKHPHVLGHQWLILHG 
7KHVHIRXUH[WHQVLYHPHWDDQDO\VHV&KDXGURQ(OOLV/DUVHQ)UHHPDQ
6WDSOHWRQ	6KDRFRQWULEXWHFRQVLVWHQWSDWWHUQVLQVHFRQGODQJXDJHDFTXLVLWLRQUHVHDUFK
DQGWHDFKLQJRYHUWKHSDVWIRUW\\HDUV7KLVVHFWLRQZLOOQRZWXUQWRWKHRXWJURZWKRIUHVHDUFK
ZLWKLQWKHSDVWGHFDGHHPSKDVL]LQJHPHUJHQWLGHDVDQGWKHFKDVPEHWZHHQWKHRU\DQGSUDFWLFH
0XFKODQJXDJHHGXFDWLRQLVVWLOOEDVHGRQDFHQWXU\ROGPRGHORIWKHJUDGXDO
DFTXLVLWLRQRIDQHZODQJXDJHWKURXJKFDUHIXOVWXG\RYHUDQXPEHURI\HDUVZLWK
WKHDLPIRUVRPHRIUHDFKLQJQHDUQDWLYHSURILFLHQF\0HDQZKLOHWKHUHDOLW\LV
WKDWSHRSOHRIDOODJHVDQGHVSHFLDOO\WKHPRELOH\RXQJDUHPDQDJLQJWR
FRPPXQLFDWHDFURVVFXOWXUHVDQGODQJXDJHVEHFDXVHWKH\ZDQWWRDQGQHHGWR
PDNLQJXVHRISULRUNQRZOHGJHODQJXDJHDFTXLUHGRQOLQHRUWKURXJKWKHPHGLD
DQGHOHFWURQLFWUDQVODWLRQWRROV.LQJS

.LQJ¶VTXRWDWLRQHOXFLGDWHVWKHH[SDQGLQJGLYLGHEHWZHHQLQVWUXFWLRQDOSUDFWLFHVDWWKH
FODVVURRPOHYHODQGWKHZLGHQLQJILHOGRIVHFRQGODQJXDJHDFTXLVLWLRQUHVHDUFKVSDQQLQJWKHSDVW
GHFDGH%DNHU	:ULJKWGHVFULEHWKLVFKDQJHDVWKHHGXFDWLRQILHOGUHVHDUFKHUVDQG
HGXFDWRUVPRYLQJEH\RQGRYHUVLPSOLILHGDQGGHILFLWPLQGHGFRQFHSWVWRZDUGVPRUHG\QDPLF
IOXLGDQGDVVHWEDVHGXQGHUVWDQGLQJVRIODQJXDJHGHYHORSPHQW5HVHDUFKLQWKHODVWWHQ\HDUV
SURYLGHVYDU\LQJH[SODQDWLRQVIRUWKLVJDSEHWZHHQWKHRU\DQGSUDFWLFHUDQJLQJIURPEURDGDQG
JOREDOVFDOHVWRWKHORFDODQGVFKRROOHYHO%HJLQQLQJZLWKDPRUHH[SDQVLYHSHUVSHFWLYH
.UDPVFKGHVFULEHVJOREDOL]DWLRQDVFKDQJLQJWKHZD\VLQZKLFKVHFRQGODQJXDJHVDUH
WDXJKWOHDUQHGDQGXWLOL]HG7KLVUHVHDUFKGHVFULEHVWKHIULFWLRQEHWZHHQDUDSLGO\FKDQJLQJ
ZRUOGDQGWKHPRQROLWKLFLQVWLWXWLRQRIVFKRROV³WKHUHKDVQHYHUEHHQDJUHDWHUWHQVLRQEHWZHHQ
ZKDWLVWDXJKWLQWKHFODVVURRPDQGZKDWVWXGHQWVZLOOQHHGLQWKHUHDOZRUOGRQFHWKH\KDYHOHIW
WKHFODVVURRP´.UDPVFKS.UDPVFKGHWDLOVWKHGLVFRQQHFWEHWZHHQWKHQHHGHG
SHGDJRJLHVDQGFRPSHWHQFLHVRIWHDFKHUVWRGD\ZLWKFRPPXQLFDWLYHODQJXDJHWHDFKLQJ
JURXQGHGLQVWKLQNLQJFXUUHQWO\EHLQJXWLOL]HGLQVFKRROV6LPLODUO\/DUVHQ)UHHPDQ	
7HGLFNGHVFULEHWKLVGLIIHUHQWLDOEHWZHHQUHVHDUFKDQGSUDFWLFHDVD³RQHVL]HILWVDOO
DSSURDFK´WRODQJXDJHWHDFKLQJLQFODVVURRPVWKDWVHUYHVWXGHQWVZLWKGLYHUVHOLQJXLVWLF
EDFNJURXQGVDQGOHDUQLQJJRDOV9HODVFR	*DUFtDGLVFXVVWKLVJXOIDVVFKRROVEHLQJ
VLWHVRIOLWWOHXQGHUVWDQGLQJIRUKRZPXOWLSOHODQJXDJHVLQWHUDFWDQGLPSDFWOHDUQLQJ:KLOH
FULWLFDO%DNHU	:ULJKWDOVRKLJKOLJKWWKHFRQWULEXWLRQVRIWKLVLQLWLDOUHVHDUFK&XPPLQV
LQSDUWLFXODUIRUGHYHORSLQJWKHRULHVDQGLGHDVWKDWKHOSHGWRJXLGHELOLQJXDOHGXFDWLRQ
SURJUDPPLQJHQDFWSROLF\DQGIRFXVDWWHQWLRQRQWKHXQLTXHQHHGVRI(/V$VH[HPSOLILHGE\
WKLVUHVHDUFK%DNHU	:ULJKW.UDPVFK/DUVHQ)UHHPDQ/DUVHQ)UHHPDQ	

7HGLFN9HODVFR	*DUFtDVLWXDWHGDFURVVWKHOLWHUDWXUHLVWKHRYHUDUFKLQJWKHPHRI
VFKRROSUDFWLFHVWKDWDUHRXWRIGDWHDQGLOOHTXLSSHGWRUHVSRQGWRWKHPXOWLOLQJXDOQHHGVRI
VWXGHQWVLQDUDSLGO\FKDQJLQJJOREDODQGORFDOFRQWH[W 
6HFRQGODQJXDJHDFTXLVLWLRQUHVHDUFKRIWKHODVWWHQ\HDUVLVFRKHUHQWRQWKHPDQ\
FRPSOH[FKDOOHQJHVWKDWIDFHVWXGHQWVWHDFKHUVDQGRWKHUDFWRUVZLWKLQWKHHGXFDWLRQDOV\VWHPV
DVUHODWHVWRODQJXDJHOHDUQLQJDQGDSSOLFDWLRQ$OVRSUHYDOHQWWKURXJKRXWWKHOLWHUDWXUHLVWKH
SURSRVDORISHGDJRJLHVDQGSUDFWLFHVIRULPSURYLQJWKHDOLJQPHQWRIODQJXDJHOHDUQLQJVFKRRO
DQGEHVWSUDFWLFHUHVHDUFK7KHWKHPHRIVKLIWLQJWKHWUDQVPLVVLRQRIOHDUQLQJIURPDWUDGLWLRQDO
WHDFKHUWRVWXGHQWUHODWLRQVKLSWRZDUGVDPRUHFROODERUDWLYHO\GHYHORSHGFRPPXQLFDWLYH
HQGHDYRULVFRQVLVWHQWDFURVVWKHERG\RIUHVHDUFK%DNHU	:ULJKW&DQDJDUDMDK
*DUFtD-HVVQHUHWDO.UDPVFK/DUVHQ)UHHPDQ6WDSOHWRQ	6KDR
9HODVFR	*DUFtD7KHVHLGHDVDJDLQUDQJHIURPWKHPDFURWRPLFUROHYHO
.UDPVFKFDOOVIRUSHGDJRJ\WKDWLVKLVWRULFDOO\JURXQGHGSROLWLFDOO\HQJDJHGDQG
UHIOHFWLYH/DUVHQ)UHHPDQSURSRVHVDFODVVURRPWKDWPRYHVEH\RQGPHUHO\UHSURGXFLQJ
QDWLYHVSHDNHUFRPSHWHQFHWRDPRUHRSHQOHDUQLQJHQYLURQPHQWZKHUHVWXGHQWV³DFTXLUHQHZ
YRLFHVDQGQHZZD\VRIDUWLFXODWLQJH[SHULHQFHVDQGLGHDV´/DUVHQ)UHHPDQS
%DNHU	:ULJKWHPSKDVL]HDPRUHFDQGRDQGDVVHWEDVHGHGXFDWLRQDOH[SHULHQFH
JURXQGHGLQDQHZVZHOORIELOLQJXDOEUDLQUHVHDUFK9HODVFRDQG*DUFtDHQYLVLRQWKLV
ZRUNDVRQHLQZKLFKVWXGHQWVDUHSURYLGHGGLIIHUHQWLDWHGSDWKZD\VWRSURFHVVFUHDWHDQGEXLOG
DFDGHPLFFRQWHQWNQRZOHGJH$PRUHKXPDQFHQWHUHGDQGSHUVRQDOL]HGDSSURDFKLVFRQVLVWHQW
DFURVVPRVWRIWKHVHFRQGODQJXDJHDFTXLVLWLRQUHVHDUFKRIWKHSDVWGHFDGH 

7KURXJKRXWWKHERG\RIOLWHUDWXUHWKLVKXPDQFHQWHUHGHPSKDVLVLVIUHTXHQWO\UHIHUUHGWR
DVDQHFRORJLFDORULHQWDWLRQ$QHFRORJLFDORULHQWDWLRQJURXQGVWKHUHVHDUFKLQDPRUHKROLVWLF
DQGUHODWLRQDOV\VWHPVDFFRXQWHPEUDFLQJWKHFRPSOH[LW\RILQWHUFRQQHFWHGFRPSRQHQWVLQ
XQH[SHFWHGZD\V/DUVHQ)UHHPDQ7KLVUHVHDUFKSHUVSHFWLYHOHQGVLWVHOIWRDJUHDWHU
HPSKDVLVRQWKHLQGLYLGXDOOHDUQHUZLWKLQDPRUHSHUVRQDOL]HGFRQWH[WDQGVHWRIJRDOVGH%RW
/RZLH	9HUVSRRU/DUVHQ)UHHPDQ.UDPVFKEXLOGVXSRQWKLVLGHDRI
LQFUHDVHGLQGLYLGXDOL]DWLRQZKLOHDOVRQRWLQJWKHWHQVLRQRIZKDWLVWDXJKWLQWKHFODVVURRPDQG
ZKDWLVUHTXLUHGRQFHDVWXGHQWHQWHUVWKHUHDOZRUOG7KHHFRORJLFDORULHQWDWLRQLVDSDUWRIWKH
SUHYLRXVO\GLVFXVVHGWKUHDGLQWKHUHVHDUFKUHIOHFWLQJDJUHDWHUHPSKDVLVRQVRFLRFRJQLWLYH
SURFHVVHVHJ*DUFtD	/L.UDPVFK.UDPVFK	=KDQJ3XJOLHVH	)LOLFH
9HODVFR	*DUFtD 
7KLVZRUNLVVLWXDWHGLQDFRPELQDWLRQRIFRJQLWLYHLQYROYHPHQWDQGVRFLDOLQWHUDFWLRQ
WKHRULHV/DUVHQ)UHHPDQ7KURXJKRXWWKHUHVHDUFKRIWKHWZHQW\ILUVWFHQWXU\HJ'H
%RWHWDO/DUVHQ)UHHPDQ	&DPHURQ$URQLQ	-HVVQHUWKHRSHQHQGHG
H[SORUDWLRQRIPXOWLOLQJXDOV\VWHPVDQGWKHPDQ\IDFWRUVWKDWLQIOXHQFHWKHPVXFKDVVRFLDODQG
SV\FKRORJLFDORQHVKDVFRPHWREHNQRZQDVG\QDPLFV\VWHPVRUFRPSOH[LW\WKHRU\'&7
'&7SRVLWV³FRQWDFWEHWZHHQWZRRUPRUHODQJXDJHV\VWHPVGRHVQRWPHUHO\UHVXOWLQDQRYHUODS
RIV\VWHPVEXWFDXVHVDFRPSOHWHPHWDPRUSKRVLVRIDOOWKHODQJXDJHV\VWHPVLQYROYHG´
+HUGLQD	-HVVQHUS%XLOGLQJXSRQWKLVSULRUUHVHDUFK/DUVHQ)UHHPDQ
SURSRVHVDQDGDSWLYHYLHZRIODQJXDJHOHDUQLQJFDOOHGFRPSOH[G\QDPLFV\VWHPVWKHRU\
&'67&'67LVDPHWDWKHRU\WKDWYLHZVODQJXDJHDVDG\QDPLFV\VWHPWKDWLVFRQVWDQWO\
FKDQJHGWKURXJKXVH:LWKUHVSHFWWRODQJXDJHDFTXLVLWLRQOHDUQHUVVHHNWRPDNHPHDQLQJE\

DGDSWLQJDQGLQQRYDWLQJWKHLUOLQJXLVWLFFDSDELOLWLHV/DUVHQ)UHHPDQ'&7&'67DQG
RWKHUVLPLODUWKHRULHVDUHFRPSOH[VRFLRFRJQLWLYHDQGQRQOLQHDU7KHVHWKHRULHVGLIIHUIURP
KLVWRULFDOFRJQLWLYHEDVHGVHFRQGODQJXDJHDFTXLVLWLRQUHVHDUFKLQWKDWSDWWHUQVDUHIDYRUHGRYHU
UXOHVDVWKHIRFDOSRLQWRIOLQJXLVWLFOHDUQLQJ 
$QRWKHUFRPPRQWKHPHWKURXJKRXWWKHOLWHUDWXUHLVWKHERXQGDU\EHWZHHQODQJXDJHXVH
DQGDFTXLVLWLRQEHFRPLQJPRUHEOXUUHGDQGSHUVRQDOL]HG)RU/DUVHQ)UHHPDQWKLVG\QDPLF
DSSURDFKEHJLQVWRDGGUHVVWKH³LQHUWNQRZOHGJHSUREOHP´RIVWXGHQWV¶QRWEHLQJDEOHWRDSSO\
WKHLUOHDUQLQJRXWVLGHRIDSDUWLFXODUOHVVRQ.UDPVFKGHVFULEHVWKLVDVRQHEHLQJXQDEOHWRVWXG\
WKHSURFHVVRIOHDUQLQJDSDUWIURPWKHOHDUQHU%XLOGLQJXSRQSUHYLRXVUHVHDUFK*DVV
.UDPVFKDQGRWKHUV/DUVHQ)UHHPDQ9HODVFR	*DUFtDGHWDLOWKH
GLIIHUHQFHEHWZHHQODQJXDJHOHDUQLQJDQGODQJXDJHXVH%XQFKSUHVHQWVWKLVGLFKRWRP\
DVWKHODQJXDJHRILGHDVDQGODQJXDJHRIGLVSOD\H[SODLQLQJKRZVWXGHQWVPDNHXVHRIWKHLU
OLQJXLVWLFWRROVZKHQHQJDJHGLQDQDFDGHPLFWDVN6LPLODUO\DQGWDNLQJLQWRFRQVLGHUDWLRQWKH
FODVVURRPSHUVSHFWLYH%DNHU	:ULJKWQRWHWKLVDV³WKHGLVWLQFWLRQEHWZHHQWHDFKLQJD
ODQJXDJHDQGWHDFKLQJWKURXJKDODQJXDJH´S7KLVOLQHRIWKLQNLQJGLIIHUHQWLDWHVLWVHOI
IURPSDVWUHVHDUFKWKDWIUHTXHQWO\FROODSVHGWKHWZRWRJHWKHUDQGKDVOHGWRQHZZD\VRI
H[SORULQJWKHLQWHUUHODWLRQVKLSEHWZHHQODQJXDJHSUDFWLFHV
2YHUWKHSDVWGHFDGHWKHLQWHUFRQQHFWLRQRIOLQJXLVWLFSUDFWLFHVKDVFRQWLQXHGWRHYROYH
DQGSURJUHVVVSDQQLQJPDQ\IRUPVDQGVW\OHVIOH[LEOHELOLQJXDOLVP%ODFNOHGJH	&UHHVH
KHWHURJORVVLD%DLOH\SRO\OLQJXDOLVP-RUJHQVHQPHWUROLQJXDOLVP2WVXML
	3HQQ\FRRNDQGFRGHPHVKLQJ0LFKDHO/XQD	&DQDJDUDMDK&DQDJDUDMDK
RYHUYLHZHDUOLHULWHUDWLRQVRIWKLVUHVHDUFK7KHHYROXWLRQRIWKLVZRUNKDVOHGWRWKH

FUHDWLRQRIWUDQVODQJXDJLQJDVDSHGDJRJ\WRLQFRUSRUDWHPXOWLOLQJXDOFRPPXQLFDWLYHVWUDWHJLHV
ZLWKLQWKHHGXFDWLRQDOHQYLURQPHQW7UDQVODQJXDJLQJKDVEHFRPHSRSXODUSHUKDSVHYHQWUHQG\
ZLWKLQWKHODQJXDJHDFTXLVLWLRQOLWHUDWXUHWKRXJKLWKDVEHHQVORZWRJDLQZLGHVSUHDGXVHZLWKLQ
PRVWHGXFDWLRQDOV\VWHPV7KHWHUPZDVLQLWLDOO\FRQFHLYHGE\WKH:HOVKHGXFDWRU&HQ
:LOOLDPVDQGGHYHORSHGIXUWKHUE\*DUFtDDQGRWKHUUHVHDUFKHUV%ODFNOHGJH	
&UHHVH&DQDJDUDMDK/HZLV-RQHV	%DNHU 
&XPPLQV¶LQWHUGHSHQGHQFHWKHRU\XQGHUOLHVWUDQVODQJXDJLQJSUDFWLFHVDQG
WUDQVODQJXDJLQJH[WHQGVEH\RQG&XPPLQV¶UHVHDUFKLQWKDW/DQG/DUHQRWVLPSO\VWDWLF7KH
WKHRU\RIWUDQVODQJXDJLQJEXLOGVXSRQWKHDIRUHPHQWLRQHGUHVHDUFKRI&XPPLQVDQGZKDW
KHUHIHUVWRDV³ELOLQJXDOLQVWUXFWLRQDOVWUDWHJLHV´WREXLOGQHZSHGDJRJLFDOSUDFWLFHVIRU
FRFRQVWUXFWLQJFRPPXQLFDWLRQ9HODVFR	*DUFtD,QFRQWUDVWWRPXFKRIWKHHDUOLHU
UHVHDUFKZLWKLQWKHILHOGWUDQVODQJXDJLQJGRHVQRWYLHZWKHODQJXDJHVRIELOLQJXDOVWXGHQWVDV
VHSDUDWHOLQJXLVWLFV\VWHPV5DWKHULWHPSKDVL]HVWKHIOH[LELOLW\DQGPHDQLQJIXODFWLRQVWKURXJK
ZKLFKELOLQJXDOVVHOHFWOLQJXLVWLFVWUDWHJLHVWRFRPPXQLFDWHDSSURSULDWHO\9HODVFR	*DUFtD
 
7UDQVODQJXDJLQJEXLOGVXSRQWKHSUHYLRXVQRWLRQRIEOXUULQJWKHOLQHEHWZHHQODQJXDJH
XVHDQGDSSOLFDWLRQ%DNHUDQG:ULJKWGHVFULEHWUDQVODQJXDJLQJDV³WKHSODQQHGDQG
V\VWHPDWLFXVHRIWZRODQJXDJHVLQVLGHWKHVDPHOHVVRQWKHLQSXWUHDGLQJDQGRUOLVWHQLQJWHQGV
WREHLQRQHODQJXDJHDQGWKHRXWSXWVSHDNLQJDQGRUHZULWLQJLQWKHRWKHUODQJXDJHDQGWKLVLV
V\VWHPDWLFDOO\YDULHG´S*DUFtDHVWDEOLVKHVWUDQVODQJXDJLQJDVDIUDPHZRUNIRU
FRQFHSWXDOL]LQJWKHHGXFDWLRQRIELOLQJXDOVDVDGHPRFUDWLFDLPIRUVRFLDOMXVWLFH6LPLODUWR
RWKHUVRFLRFXOWXUDOO\JURXQGHGDQGVRFLDOMXVWLFHRULHQWHGUHVHDUFKWKHDLPLVWRFUHDWHDQ

HGXFDWLRQDOVSDFH³WKDWOHJLWLPDWHWKHLQWHOOLJHQFHLPDJLQDWLRQDQGOLQJXLVWLFWDOHQWVRI(//
VWXGHQWV´9HODVFR	*DUFtDS&DQDJDUDMDKEXLOGVXSRQWKHVHLGHDVQRWLQJ
WKDWWUDQVODQJXDJLQJLVDQDWXUDOO\RFFXUULQJUHDOLW\IRUELOLQJXDOVWXGHQWVWKRXJKLVFDUHIXOWR
QRWHWKDWWKHUHLVVWLOOIXUWKHUODQJXDJHWREHGHYHORSHG%DNHUDQG:ULJKWKLJKOLJKWIRXU
SRWHQWLDODGYDQWDJHVRIWUDQVODQJXDJLQJDQGWUDQVOLWHUDF\PD\SURPRWHDPRUHFRPSUHKHQVLYH
XQGHUVWDQGLQJRIWKHVXEMHFWPDWWHUPD\KHOSGHYHORSRUDOFRPPXQLFDWLRQDQGOLWHUDF\LQ/
GXDOODQJXDJHXVHFDQVWUHQJWKHQWKHKRPHVFKRROSDUWQHUVKLSDQGJUHDWHULQWHJUDWLRQRI(QJOLVK
VSHDNHUVDQG(QJOLVKOHDUQHUVZLWKLQFODVVURRPLQVWUXFWLRQ$VUHIOHFWHGDERYHWKHUHKDV
DOUHDG\EHHQDFRQVLGHUDEOHIRXQGDWLRQRIUHVHDUFKFRQGXFWHGRQWUDQVODQJXDJLQJZLWKLQ
FODVVURRPVSDUWLFXODUO\ZLWKUHVSHFWWRODQJXDJHEOHQGLQJDQGVRFLDOXVHV%DNHU%DNHU	
:ULJKW&DQDJDUDMDK*DUFtD*RUWHU	&HQR]WKHUHVWLOOH[LVWVDJDSLQ
WKHOLWHUDWXUHZLWKUHVSHFWWROLWHUDF\LQFOXGLQJDQHPSKDVLVRQZULWLQJDQGODQJXDJHIRU
GLVFRXUVHDQGSHUVXDVLRQ&DQDJDUDMDK 
7KURXJKLWVFRPSOH[QRQOLQHDUVRFLRFRJQLWLYHSHUVRQDOL]HGKXPDQFHQWHUHGDQG
VRFLDOMXVWLFHRULHQWHGDSSURDFKWUDQVODQJXDJLQJUHIOHFWVPDQ\RIWKHVKLIWVZLWKLQWKHILHOGRI
VHFRQGODQJXDJHUHVHDUFKRYHUWKHSDVWGHFDGH7UDQVODQJXDJLQJDVDSHGDJRJ\IRUEXLOGLQJWKH
OLQJXLVWLFDQGFRPPXQLFDWLYHFDSDELOLWLHVRIVWXGHQWVLVDOVRUHIOHFWLYHRIWKHDIRUHPHQWLRQHG
EURDGHUWKHPHRIWKHH[SDQGLQJGLYLGHEHWZHHQLQVWUXFWLRQDOSUDFWLFHVDWWKHFODVVURRPOHYHODQG
WKHZLGHQLQJILHOGRIVHFRQGODQJXDJHDFTXLVLWLRQUHVHDUFK7KLVERG\RIUHVHDUFKKDVH[SDQGHG
LQH[WHQVLYHDQGPHDQLQJIXOZD\VRYHUWKHSDVWWHQ\HDUV%DNHU	:ULJKW&KDXGURQ
(OOLV/DUVHQ)UHHPDQ6WDSOHWRQ	6KDR,WLVQRZLQFXPEHQWRQ
SUDFWLWLRQHUVWREHJLQDSSO\LQJLWVILQGLQJVZLWKWKHLQFUHDVLQJQXPEHURIVWXGHQWVZKRQHHGWKLV

VXSSRUW7KHIROORZLQJVHFWLRQRIWKLVUHYLHZZLOODGGUHVVFULWLFDOLVVXHVLQWKHDVVHVVPHQWRI
(/V
&ULWLFDO,VVXHVLQWKH$VVHVVPHQWRI(/V
7KHUHVHDUFKILQGLQJVFRQFHUQLQJWKHDVVHVVPHQWRI(/VKLJKOLJKWDVXEVWDQWLDOGLIIHUHQFH
LQWKHDFDGHPLFSHUIRUPDQFHRIWKHVHVWXGHQWVIURPWKDWRIWKHLUQDWLYH(QJOLVKVSHDNLQJ
FODVVPDWHV$EHGL*iQGDUD5XPEHUJHU0D[ZHOO-ROO\	&DOODKDQ
6RODQR)ORUHV	7UXPEXOO$VZDVGLVFXVVHGLQWKHSUHYLRXVVHFWLRQUHJDUGLQJWKH
SURFHVVHVRIVHFRQGODQJXDJHDFTXLVLWLRQ(/VIDFHVLJQLILFDQWKXUGOHVLQOHDUQLQJERWK(QJOLVK
DQGDFDGHPLFFRQWHQWLQ(QJOLVKDWWKHVDPHWLPH(PSKDVL]LQJWKHNH\UHVHDUFKILQGLQJWKDWLW
WDNHVILYHWRVHYHQ\HDUVIRUPRVW(/VWRJDLQPDVWHU\RIDFDGHPLF(QJOLVKDWDOHYHOFRPSDUDEOH
WRQDWLYH(QJOLVKVSHDNLQJSHHUV&ROOLHU	7KRPDV&XPPLQV
+DNXWD%XWOHU:LWW7KHEXUGHQRIFRPSOH[ODQJXDJHRQDVVHVVPHQWVLVDVLJQLILFDQW
IDFWRUWKDWFRQWULEXWHVWRWKHJDSLQSHUIRUPDQFHEHWZHHQ(/VDQGWKHLUQRQ(/SHHUV$EHGL
$EHGL+RIVWHWWHU	/RUG6RODQR)ORUHV	7UXPEXOO7KHRYHUDUFKLQJ
WKHPHRI(/SHUIRUPDQFHRQVWDQGDUGL]HGDVVHVVPHQWVEHLQJVLJQLILFDQWO\LPSDFWHGE\ODQJXDJH
SURILFLHQF\DQGOLQJXLVWLFFRPSOH[LW\UDWKHUWKDQFRQWHQWNQRZOHGJHLVSDUDPRXQWDFURVVWKH
UHVHDUFK$EHGL6RODQR)ORUHV7UXPEXOO	6RODQR)ORUHV

7KHPRVWXQLYHUVDOIDFWRULPSDFWLQJWKHDVVHVVPHQWRI(/VLVWKDWVWDQGDUGL]HG
DVVHVVPHQWVDUHQRWGHVLJQHGQRULPSOHPHQWHGZLWKWKH(/VWXGHQWSRSXODWLRQLQPLQG$EHGL
.RSULYD6RODQR)ORUHV7UXPEXOOHWDO9DOLGLW\DQGUHOLDELOLW\DUH
FHQWUDOWRWKHHIIHFWLYHQHVVRIDQ\DVVHVVPHQW$EHGLGHILQHVUHOLDELOLW\DV³WKHDELOLW\RI

DWHVWWRSURGXFHFRQVLVWHQWPHDVXUHVRUWKHDELOLW\RIVFRUHUVRUVFRULQJPDFKLQHVWRFRPHXS
ZLWKWKHVDPHVFRUHVIRUHDFKLWHP´S9DOLGLW\FRQFHUQVIRU(/VDUHWZRSURQJHG³WKH
FRQVWUXFWEHLQJPHDVXUHGDQGWKHVWUXFWXUDOUHODWLRQVKLSRIDVVHVVPHQWRXWFRPHVDFURVV
VWXGHQWV¶(//ODQJXDJHVWDWXV´$EHGLS:KHWKHUDWHVWPHDVXUHVZKDWLWLQWHQGVWR
DQGGRHVVRLQDFRQVLVWHQWPDQQHULVDWWKHKHDUWRIDQ\PHDQLQJIXODVVHVVPHQW,QFUHDVHG
OLQJXLVWLFGHPDQGGHFUHDVHVWKHYDOLGLW\DQGUHOLDELOLW\RIDVVHVVPHQWVIRU(/V$EHGL
6RODQR)ORUHV:KHQWKHVHODQJXDJHGHPDQGVDUHOHVVHQHGWKHSHUIRUPDQFHJDSV
EHWZHHQ(/VDQGQRQ(/VEHJLQWRFORVH$EHGL$GGLWLRQDOUHVHDUFKIXUWKHUVXSSRUWV
WKDWODQJXDJHIDFWRUVKDYHDPRUHVLJQLILFDQWLPSDFWRQ(/VWKDQRQQDWLYH(QJOLVKVSHDNHUV
$EHGL$EHGLHWDO)RU(/VWKHJUHDWHVWVRXUFHRIPHDVXUHPHQWHUURUDQGWKXV
UHGXFHGDVVHVVPHQWYDOLGLW\FRPHVIURPXQQHFHVVDU\OLQJXLVWLFFRPSOH[LW\$EHGL
6RODQR)ORUHV8QQHFHVVDULO\GHQVHODQJXDJHVHUYHVWRGLVWRUWWKHFRQVWUXFWRILQGLYLGXDO
TXHVWLRQVDQGWKXVWKHHQWLUHW\RIDVVHVVPHQWVIRU(/VPHDVXULQJWKHLUODQJXDJHSURILFLHQF\
UDWKHUWKDQWKHLQWHQGHGFRQWHQWREMHFWLYHV$EHGL7KURXJKRXWWKHUHVHDUFKWKHVH
XQUHODWHGYDULDEOHVWKDWLPSDFWWKHPHDVXUHPHQWRXWFRPHVRIDVVHVVPHQWVDUHUHIHUUHGWRDV
³QXLVDQFHYDULDEOHV´$EHGL³FRQWDPLQDQWV´RU³FRQVWUXFWLUUHOHYDQWYDULDEOHV´
+DODG\QD	'RZQLQJ0HVVLFNDQG³H[WUDQHRXVYDULDEOHV´/LQQ	*URQOXQG
,UUHVSHFWLYHRIQDPHWKHUHVHDUFKLVFRQVLVWHQWLQLWVILQGLQJVWKDWWKHVHYDULDEOHV
MHRSDUGL]HWKHYDOLGLW\DQGUHOLDELOLW\RIDVVHVVPHQWVIRU(/V)XUWKHUPRUHDFRQVLVWHQWILQGLQJ
DPRQJUHVHDUFKHUVLVWKDWODQJXDJHIDFWRUVXQUHODWHGWRWKHFRQWHQWFRQVWUXFWRIDVVHVVPHQWVDUH
DPRQJVWWKHPRVWVLJQLILFDQW³QXLVDQFH´YDULDEOHVLPSDFWLQJWKHSHUIRUPDQFHRI(/V$EHGL
7KH6WDQGDUGVIRU(GXFDWLRQDODQG3V\FKRORJLFDO7HVWLQJ$PHULFDQ(GXFDWLRQDO

5HVHDUFK$VVRFLDWLRQ>$(5$@	1DWLRQDO&RXQFLORQ0HDVXUHPHQWLQ(GXFDWLRQ>1&0(@
UHLQIRUFHWKLVFRUHSULQFLSOH 
7HVWXVHZLWKLQGLYLGXDOVZKRKDYHQRWVXIILFLHQWO\DFTXLUHGWKHODQJXDJHRIWKHWHVWPD\
LQWURGXFHFRQVWUXFWLUUHOHYDQWFRPSRQHQWVWRWKHWHVWLQJSURFHVV,QVXFKLQVWDQFHVWHVWV
UHVXOWVPD\QRWUHIOHFWDFFXUDWHO\WKHTXDOLWLHVDQGFRPSHWHQFHVLQWHQGHGWREHPHDVXUHG
>7KHUHIRUH@VSHFLDODWWHQWLRQWRLVVXHVUHODWHGWRODQJXDJHDQGFXOWXUHPD\EHQHHGHG
ZKHQGHYHORSLQJDGPLQLVWHULQJVFRULQJDQGLQWHUSUHWLQJWHVWVFRUHVDQGPDNLQJ
GHFLVLRQVEDVHGRQWHVWVFRUHVS
/LQJXLVWLFGHPDQGVDUHLQKHUHQWLQVWDQGDUGL]HGDVVHVVPHQWVWDNHQE\(/VDVWKHUHLVDSUHVXPHG
OHYHORI(QJOLVKODQJXDJHSURILFLHQF\LQWKHFRQVWUXFWRIWKHVHWHVWVWKDWDUHQRWUHODWHGWRWKH
FRQWHQWNQRZOHGJHEHLQJDVVHVVHG7UXPEXOO	6RODQR)ORUHV$EHGLOLQNHGWKH
LPSDFWRIWKLVOLQJXLVWLFGHPDQGZLWKWKHSHUIRUPDQFHRI(/VRQVWDQGDUGL]HGDFKLHYHPHQWWHVWV
DQGFRQFOXGHGWKDWJUHDWHUODQJXDJHXVDJHH[SDQGHGWKHSHUIRUPDQFHJDSEHWZHHQ(/VDQGWKHLU
(QJOLVKVSHDNLQJSHHUV$PXOWLSOHJURXSFRQILUPDWRU\IDFWRUDQDO\VLVPRGHOE\$EHGLHWDO
IRXQGWKDWDVVHVVPHQWRXWFRPHVIRU(/VDUHQRWVWUXFWXUDOO\DVFRQVLVWHQWDVWKRVHRIQRQ
(/VGXHWROLQJXLVWLFGHPDQGDVDVRXUFHRIFRQVWUXFWLUUHOHYDQFH)XUWKHUUHVHDUFKKDVLGHQWLILHG
VSHFLILFVRXUFHVRIODQJXDJHGHPDQGVYRFDEXODU\V\QWD[GLVFRXUVHWKDWFUHDWHLVVXHVIRU(/V
DQGRWKHUVWXGHQWVE\FRQIODWLQJNQRZOHGJHDQGVNLOOVZLWKODQJXDJHSURILFLHQF\$EHGL
+RIVWHWWHU%DNHU	/RUG7UXPEXOO	6RODQR)ORUHV:LWKUHVSHFWWRYRFDEXODU\
IDOVHFRJQDWHVXQIDPLOLDUZRUGVDQGSKUDVHVDQGOHQJWK\ZRUGVDOOOHDGWRLQFUHDVHGOLQJXLVWLF
GHPDQG6\QWDFWLFDOO\XQIDPLOLDUWHQVHVQHJDWLRQSUHSRVLWLRQDOSKUDVHVDQGFRPSRXQG
VHQWHQFHVDUHDPRQJVWVHYHUDOJUDPPDWLFDOFRQVLGHUDWLRQVWKDWLQFUHDVHWKHOLQJXLVWLF

UHTXLUHPHQWRIDQDVVHVVPHQW/HQJWK\SUREOHPVWDWHPHQWVPXOWLSOHLQVWUXFWLRQDOVWHSVDQG
SDVVLYHYRLFHDOOFRQWULEXWHWRWKHFRQVWUXFWLRQRIDVVHVVPHQWGLVFRXUVHWKDWDGGDQH[WUDQHRXV
ODQJXDJHEXUGHQIRU(/V$EHGL+RIVWHWWHU%DNHU	/RUG7UXPEXOO	6RODQR)ORUHV
7KHVHOLQJXLVWLFGHPDQGVLQGHSHQGHQWRIRWKHUFXOWXUDOGHPDQGVDGGWRWKHFRPSOH[LW\
RIDVVHVVPHQWIRU(/VDQGVWDQGDVDEDUULHUIRUJDXJLQJWKHLUWUXHGHSWKRINQRZOHGJHDQG
XQGHUVWDQGLQJ$V7UXPEXOODQG6RODQR)ORUHVQRWH³LWLVLPSRVVLEOHWRH[DPLQH
ODQJXDJHLQDQ\GHSWKZLWKRXWFRQVLGHUDWLRQIRUWKHFXOWXUHWKDWKDVFUHDWHGLWQRULVLWSRVVLEOH
WRJDLQGHHSXQGHUVWDQGLQJRIDFXOWXUHZLWKRXWNQRZLQJVRPHWKLQJDERXWLWVODQJXDJH´S
7KLVTXRWHXQGHUVFRUHVDFHQWUDOWHQHWRIWKHUHVHDUFKWKDWFXOWXUHDQGODQJXDJHDUHGHHSO\
HPEHGGHGDQGLQWHUWZLQHGLQVWDQGDUGL]HGDVVHVVPHQWSUDFWLFHVIRU(/V$EHGL+RIVWHWWHU
%DNHU	/RUG$PHULFDQ(GXFDWLRQDO5HVHDUFK$VVRFLDWLRQ$PHULFDQ3V\FKRORJLFDO
$VVRFLDWLRQ	1DWLRQDO&RXQFLORQ0HDVXUHPHQWLQ(GXFDWLRQ7UXPEXOO	
6RODQR)ORUHV6SHFLILFLVVXHVUHJDUGLQJWKHFXOWXUDODQGOLQJXLVWLFGHPDQGVRIWHVWLQJIRU
(/VZLOOQRZEHGLVFXVVHG
7KH&XOWXUDODQG/LQJXLVWLF9DOLGLW\RI$VVHVVPHQW3UDFWLFHVIRU(/V
7KLVVHFWLRQRIWKHOLWHUDWXUHUHYLHZVLWXDWHVVWDQGDUGL]HGDVVHVVPHQWVZLWKLQD
VRFLRFXOWXUDOFRQWH[WDQGIXUWKHUH[SORUHWKHYDOLGLW\RIWKHVHSUDFWLFHV6LPLODUWRDQ\RWKHU
KXPDQFRQVWUXFWWHVWVDUHFXOWXUDODUWLIDFWV&ROH6RODQR)ORUHV6WDQGDUGL]HG
DVVHVVPHQWVLQSDUWLFXODUDUHSDUWRIDEURDGHUDQGFRPSOH[V\VWHPRILQVWUXFWLRQDOSUDFWLFHV
7KHVHSUDFWLFHVDUHFRQQHFWHGWRVRFLHWDOQRUPVDQGH[SHFWDWLRQVRIDFFRXQWDELOLW\DQG
UHVSRQVLELOLW\LQWHUWZLQHGZLWKLQOHJLVODWLRQDQGSROLF\DWWKHORFDOVWDWHDQGIHGHUDOOHYHO
6RODQR)ORUHV$VZDVGLVFXVVHGLQSUHYLRXVVHFWLRQVDFDGHPLF(QJOLVKLVWKHODQJXDJH

RIDVVHVVPHQWWKHODQJXDJHRIWKRVHZKRFUHDWHZULWHDQGHYDOXDWHWKHVHWHVWV7KLVODQJXDJHLV
WKHQXVHGWRFUHDWHFRQWHQWWKDWUHIOHFWVWKHNQRZOHGJHDQGYDOXHVRIWKRVHLQVRFLHW\ZLWKSRZHU
6RODQR)ORUHV([SORULQJWHVWLQJDVDFXOWXUDODUWLIDFWDOORZVUHVHDUFKHUVWKHRSSRUWXQLW\
WRH[SORUHWKLQNLQJWKURXJKWKHVWXGHQWSHUVSHFWLYHDQGEHWWHUXQGHUVWDQGWKHFXOWXUDOIDFWRUVWKDW
LPSDFWWKHDVVHVVPHQWH[SHULHQFH3XOOLQJWRJHWKHUWKHVHYDULRXVVRFLDOFXOWXUDODQGSROLWLFDO
FRQWH[WV6RODQR)ORUHVDQG1HOVRQ%DUEHUSURSRVHWKHFRQFHSWRIFXOWXUDOYDOLGLW\DVDQ
LQGHSHQGHQWIRUPRIYDOLGLW\IRUDVVHVVPHQWV&XOWXUDOYDOLGLW\LVGHILQHGDV
7KHHIIHFWLYHQHVVZLWKZKLFK>@DVVHVVPHQWDGGUHVVHVWKHVRFLRFXOWXUDOLQIOXHQFHVWKDW
VKDSHVWXGHQWWKLQNLQJDQGWKHZD\VLQZKLFKVWXGHQWVPDNHVHQVHRI>@LWHPVDQG
UHVSRQGWRWKHP7KHVHVRFLRFXOWXUDOLQIOXHQFHVLQFOXGHWKHVHWRIYDOXHVEHOLHIV
H[SHULHQFHVFRPPXQLFDWLRQSDWWHUQVWHDFKLQJDQGOHDUQLQJVW\OHVDQGHSLVWHPRORJLHV
LQKHUHQWLQWKHVWXGHQWV¶FXOWXUDOEDFNJURXQGVDQGWKHVRFLRHFRQRPLFFRQGLWLRQV
SUHYDLOLQJLQWKHLUFXOWXUDOJURXSVS
&XOWXUDOYDOLGLW\EXLOGVXSRQDVLJQLILFDQWERG\RIHDUOLHUUHVHDUFKIRFXVHGRQWKHH[DPLQDWLRQRI
LQVWUXFWLRQDODQGDVVHVVPHQWSUDFWLFHVIURPDFXOWXUDOSHUVSHFWLYH/DGVRQ%LOOLQJV
.LUNKDUW5RVHEHUU\:DUUHQ	&RQDQW6RODQR)ORUHV	1HOVRQ%DUEHU
YLHZWKHVHFXOWXUDOIDFWRUVDVVRLQJUDLQHGDQGFRPSOH[WRDQLQGLYLGXDO
VWKLQNLQJWKDWWKH\DUH
LQWULQVLFWRDQ\DVVHVVPHQWSUDFWLFH
/DQJXDJHLVWKHSULQFLSDOZD\LQZKLFKKXPDQVFRPPXQLFDWHZLWKDQGOHDUQIURPRQH
DQRWKHUWKHV\VWHPE\ZKLFKZHFRQVWUXFWQHZLGHDVNQRZOHGJHDQGXQGHUVWDQGLQJV%URQNDUW
0DQWHUR7UXPEXOO	6RODQR)ORUHV/DQJXDJHLVDFXOWXUDOFRQVWUXFWDQG
UHJDUGHGDVVXFKWKURXJKRXWWKHUHVHDUFK$VZDVGHWDLOHGLQHDUOLHUVHFWLRQVRIWKLVUHYLHZ

ODQJXDJHLVLQH[WULFDEO\OLQNHGWRFODVVURRPLQVWUXFWLRQDQGDVVHVVPHQWSUDFWLFHV$EHGL
+RIVWHWWHU%DNHU	/RUG7UXPEXOO	6RODQR)ORUHV%RWKIRXQGDWLRQDODQGPRUH
VSHFLDOL]HGOLQJXLVWLFVNLOOVDUHLPSHUDWLYHWRWKHDFDGHPLFVXFFHVVRIFKLOGUHQZLWKLQFODVVURRPV
DQGRQWKHVWDQGDUGL]HGDVVHVVPHQWVLQWHQGHGWRPHDVXUHWKHLUFRUHFRQWHQWNQRZOHGJH
7UXPEXOO	6RODQR)ORUHV&RQVLVWHQWWKURXJKRXWWKHILHOGVRIVRFLROLQJXLVWLFDQG
DVVHVVPHQWUHVHDUFKRIWKHSDVWWZRGHFDGHVLVWKHQRWLRQWKDWIRU(/VWHVWLQJLVPRUHDIXQFWLRQ
RIODQJXDJHWKDQRIDFDGHPLFFRQWHQWOHDUQLQJDQGPD\UHIOHFWYHU\OLWWOHRIZKDWDFKLOGLVIXOO\
FDSDEOHRI$PHULFDQ(GXFDWLRQDO5HVHDUFK$VVRFLDWLRQ$PHULFDQ3V\FKRORJLFDO$VVRFLDWLRQ
	1DWLRQDO&RXQFLORQ0HDVXUHPHQWLQ(GXFDWLRQ+HXEHUW	+DXVHU
$QRWKHUNH\WKHPHDFURVVWKHUHVHDUFKLVWKDWVWDQGDUGL]HGDVVHVVPHQWVGHVLJQHGIRU
QDWLYH(QJOLVKVSHDNHUVGRQRWSURYLGHYDOLGDQGUHOLDEOHRXWFRPHVIRU(/V$EHGL
$XJXVW	+DNXWD'XUiQ*DUFLD	3HDUVRQ7KHFRQVWUXFWDQGGHVLJQ
SURFHVVHVRIVWDQGDUGL]HGDVVHVVPHQWVDUHQRWLQFOXVLYHRIODQJXDJHIDFWRUVDQGGRQRWIXOO\
FRQVLGHUWKHPXOWLIDFHWHGOLQJXLVWLFQHHGVRI(/V$EHGL.RSULYD5LYHUD	
9LQFHQW:KLOHWKHVHDVVHVVPHQWVPD\EHFRQVWUXFWHGZLWKXQLYHUVDOO\DFFHSWHGGHVLJQ
SULQFLSOHVDQGPD\LQGHHGEHYDOLGDQGUHOLDEOHIRUQDWLYH(QJOLVKVSHDNHUVWKH\DUHQRW
QHFHVVDULO\VRIRU(/V$EHGL'XUiQQRWHVWKDWDVVHVVPHQWVDQGWKHEOXHSULQWV
JXLGLQJWKHLUFRQVWUXFWLRQFDQQRWIXOO\UHSUHVHQWDVSHFLILFOHDUQLQJGRPDLQDQGFDQRQO\SURYLGH
SDUWLDOHYLGHQFHRIWKHUDQJHRIPDVWHU\WKDWDVWXGHQWKDVUHODWLYHWRVSHFLILFFRQWHQWREMHFWLYHV
+HQFHDVWXGHQW¶VSHUIRUPDQFHLVGHWHUPLQHGQRWRQO\E\WKHLUNQRZOHGJHEXWDOVREDVHGXSRQ
WKHLULQWHUSUHWDWLRQRIWKHDVVHVVPHQWWDVNWKH\DUHEHLQJDVNHGWRSHUIRUP'XUiQ
&ULWLFDOLVVXHVUHJDUGLQJWKHIRUPDWDQGVFRULQJRIDVVHVVPHQWVIRU(/VZLOOQRZEHUHYLHZHG

$VVHVVPHQW)RUPDWWLQJDQG6FRULQJ&RQVLGHUDWLRQV
,QIXUWKHUH[SORULQJWKHERG\RIUHVHDUFKFRQFHUQLQJFULWLFDOLVVXHVLQWKHDVVHVVPHQWRI
(/VLWLVLPSRUWDQWWRXQGHUVWDQGWKHW\SHVRITXHVWLRQVDQGRYHUDOOIRUPDWWLQJXVHGRQ
ODUJHVFDOHDVVHVVPHQWVDVZHOODVWKHLPSDFWXSRQVWXGHQWSHUIRUPDQFHDQGVFRULQJ5HVHDUFK
VKRZVWKDWWKHDOLJQPHQWRUODFNWKHUHRIRIDVVHVVPHQWTXHVWLRQVDQGIRUPDWWLQJZLWKWKH
HYHU\GD\LQVWUXFWLRQDOSUDFWLFHVRIFODVVURRPVPD\EHPRUHVLJQLILFDQWIRU(/VWKDQIRUWKHLU
QDWLYH(QJOLVKVSHDNLQJSHHUV'XUiQ0HQNHQ7UXPEXOO	.RHOVFK 
/DUJHVFDOHVWDQGDUGL]HGDVVHVVPHQWVOLNH3$5&&W\SLFDOO\IHDWXUHDFRPELQDWLRQRI
RQGHPDQGVHOHFWHGDQGFRQVWUXFWHGUHVSRQVHLWHPV7KHVHTXHVWLRQVDUHSUHVHQWHGRQ
DVVHVVPHQWVWRVWXGHQWVLQDSUHDUUDQJHGDQGVWDQGDUGL]HGPHWKRGZLWKDIL[HGRUGHURI
SUHVHQWDWLRQ'XUiQ0RVWVWDQGDUGL]HGDVVHVVPHQWVDUHWDNHQLQGHSHQGHQWRIRWKHU
LQVWUXFWLRQDODFWLYLWLHVDQGDFDGHPLFWDVNVZLWKLQWKHFODVVURRPZLWKVWXGHQWVJHQHUDOO\DVNHGWR
UHVSRQGWRDVHULHVRIEDFNWREDFNTXHVWLRQVWKDWDUHVHTXHQWLDOO\VHSDUDWHGIURPRQHDQRWKHU
'XUiQ7KHPXOWLSOHFKRLFHIRUPDWRIRQH³FRUUHFW´DQVZHUDQGRWKHU³LQFRUUHFW´
DQVZHUVLVWKHPRVWSUHYDOHQWRQGHPDQGVHOHFWHGUHVSRQVHLWHPRQODUJHVFDOHDVVHVVPHQWV
ZLWKLQWKH8QLWHG6WDWHVHGXFDWLRQDOV\VWHP'XUiQ0HQNHQ7KLVIRUPDWFUHDWHV
VHYHUDOLVVXHVIRU(/V0XOWLSOHFKRLFHWHVWLQJLVDFRPPRQH[SHULHQFHIRUVWXGHQWVLQWKH
8QLWHG6WDWHVEHJLQQLQJDWWKHHDUOLHVWJUDGHV6WXGHQWVZLWKWKLVHDUO\H[SRVXUHDQGSUDFWLFH
HLWKHURQWKHLURZQRUWKURXJKH[SOLFLWLQVWUXFWLRQGHYHORSWHVWWDNLQJVWUDWHJLHVHJUHPRYLQJ
QRQVHQVLFDORUEODWDQWO\LQFRUUHFWDQVZHUVWKDWLPSURYHWKHLURYHUDOOSHUIRUPDQFHRQVXFK
DVVHVVPHQWV6WXGHQWVZLWKHGXFDWLRQDOEDFNJURXQGVRXWVLGHRIWKH8QLWHG6WDWHVPDQ\(/VQRW
RQO\ODFNWKLVDVVHVVPHQWH[SRVXUHDQGSUDFWLFHEXWPD\KDYHEHHQDVNHGWRGHPRQVWUDWHWKHLU

NQRZOHGJHLQYDVWO\GLIIHUHQWIRUPDWVWKXVFUHDWLQJDQLQKHUHQWGLVDGYDQWDJHZKHQLWFRPHVWRD
PXOWLSOHFKRLFHDVVHVVPHQW'XUiQ6LQJOHFRUUHFWUHVSRQVHPXOWLSOHFKRLFHLWHPVDUH
DOVRSUREOHPDWLFIRU(/VDVPDQ\³LQFRUUHFW´DQVZHUVDUHFRQVWUXFWHGDV³GLVWUDFWRUV´DQVZHUV
ZLWKLQUHDVRQEXWQRWQHFHVVDULO\WKH³EHVWFKRLFH´7KLVDVVHVVPHQWG\QDPLFLVDSDUWLFXODU
FKDOOHQJHIRU(/VDVRWKHUDQVZHUVPD\VHHPUHDVRQDEOHDQGWKXVVHOHFWHGDVFRUUHFWJLYHQD
GHYHORSLQJDFDGHPLFYRFDEXODU\DQGFXOWXUDOFRQWH[W$VZDVGLVFXVVHGSUHYLRXVO\UHJDUGLQJ
WKHOLQJXLVWLFFRPSOH[LW\RIDVVHVVPHQWVPDQ\TXHVWLRQVLQWHQGWRDVVHVVFRQWHQWREMHFWLYHV
LUUHVSHFWLYHRIRWKHUYRFDEXODU\\HWIRU(/VWKHLUXQGHUVWDQGLQJRIWKDWYRFDEXODU\LVOHVVIXOO\
GHYHORSHGWKDQWKDWRIWKHLUQDWLYH(QJOLVKVSHDNLQJSHHUV$XJXVW&DUOR'UHVVOHU	6QRZ
'XUiQGHWDLOVWKHLPSDFWRIWKLVRQGHPDQGVHOHFWHGUHVSRQVHLWHPLVVXHZLWKWKH
RYHUDOOSHUIRUPDQFHRI(/VRQVWDQGDUGL]HGDVVHVVPHQWV
7KHZRUGLQJRIDVVHVVPHQWLWHPVZLOOYDU\LQWHUPVRIWKHLUOLQJXLVWLFFRPSOH[LW\DQGWKH
FXOWXUDOORDGRIWKHLUFRQWHQW(//VWXGHQWVZKRGRQRWXQGHUVWDQGDSUREOHPLWHP
DGHTXDWHO\PD\QRWUHVSRQGWRWKHLWHPDWDOORUUHVSRQGE\VHOHFWLQJDQDQVZHURSWLRQ
UDQGRPO\%RWKRIWKHVHRXWFRPHVFDQORZHUWKHRYHUDOOVFRUHHDUQHGE\DQ(//VWXGHQW
E\DGGLQJHUURUWRWKHHVWLPDWHRIKLVRUKHUSURILFLHQF\LQWKHGRPDLQXQGHUDVVHVVPHQW
S
(/VIDFHVLPLODUFKDOOHQJHVZLWKRQGHPDQGFRQVWUXFWHGUHVSRQVHLWHPVDVZHOO7KHVHTXHVWLRQ
W\SHVFDQYDU\LQOHQJWKIURPVKRUWWRH[WHQGHGGHSHQGLQJRQWKHH[SHFWDWLRQVIRUWKHDPRXQWRI
ZULWLQJUHTXLUHGLQUHVSRQVHWRWKHSURPSW7KHLVVXHRI(/VUHVSRQGLQJWRWKHTXHVWLRQDV
LQWHQGHGHYHQZLWKPDVWHU\RIWKHFRQWHQWDQGVNLOOVLVDVLJQLILFDQWIDFWRUOLPLWLQJWKH
SHUIRUPDQFHYDOLGLW\DQGUHOLDELOLW\RIVWDQGDUGL]HGDVVHVVPHQWVIRU(/V$EHGL

'XUiQ(/VPXVWKDYHDGHTXDWHOLQJXLVWLFDQGFXOWXUDONQRZOHGJHWREHDEOHWRQDYLJDWH
WKHDVVHVVPHQWDQGXQGHUVWDQGWKHGHPDQGVEHLQJSODFHGXSRQWKHP'XUiQ
6RODQR)ORUHV	1HOVRQ%DUEHU6RODQR)ORUHV 
6FRULQJLVDQRWKHUFULWLFDOLVVXHIDFLQJ(/VIRURQGHPDQGVHOHFWHGDQGFRQVWUXFWHG
UHVSRQVHLWHPV:KLOHRQGHPDQGVHOHFWHGUHVSRQVHLWHPVDUHVFRUHGHOHFWURQLFDOO\WKHRYHUDOO
SUHVHQWDWLRQRIVXFKGDWDLVRQHRIREMHFWLYLW\DQGQHXWUDOLW\WKHVWXGHQW¶VDQVZHULVHLWKHU
³FRUUHFW´RU³LQFRUUHFW´)RUWKHUHDVRQVGLVFXVVHGDERYHWKDWGRHVQRWDFFXUDWHO\UHIOHFWWKH
DVVHVVPHQWH[SHULHQFHRI(/VLQUHODWLRQWRWKHLUQDWLYH(QJOLVKVSHDNLQJSHHUV'XUiQ
2QGHPDQGFRQVWUXFWHGUHVSRQVHTXHVWLRQVSRVHDGLIIHUHQWLVVXHIRU(/VLQWKDWWKH\DUH
W\SLFDOO\HYDOXDWHGE\DVFRUHUUHODWLYHWRDSUHFRQVWUXFWHGUXEULF7KLVPHWKRGFUHDWHVLVVXHV
XQLTXHWR(/VDVSHUIRUPDQFHLVLPSDFWHGE\WKHVFRUHU¶VDELOLW\WRLQWHUSUHWWKHZULWWHQUHVSRQVH
LQWKHPDQQHULQWHQGHGE\WKHVWXGHQW'XUiQ,QRUGHUWRGRVRHIIHFWLYHO\IRUDQ(/D
VFRUHUZRXOGQHHGWREHNQRZOHGJHDEOHRIWKHZD\VWKDWDFKLOG¶VUHVSRQVHZRXOGEHLPSDFWHGE\
WKHLUODQJXDJHDQGFXOWXUDOEDFNJURXQGVHSDUDWHGIURPWKHFRQWHQWREMHFWLYHVEHLQJDVVHVVHG
'XUiQ.RSULYD	6H[WRQ/DUD	&KLD7UXPEXOO	6RODQR)ORUHV
)XUWKHUPRUHHDFKRIWKHVHLVVXHVUHODWHGWRIRUPDWWLQJDQGVFRULQJYDU\DPRQJVW(/VRQD
VWXGHQWE\VWXGHQWEDVLV'HSHQGLQJRQEDFNJURXQGDQGSULRUHGXFDWLRQDOH[SHULHQFHVRPH(/V
PD\EHPRUHUHDG\DQGDGHTXDWHO\SUHSDUHGWRPDQDJHWKHULJRURXVGHPDQGVRI
FRQVWUXFWHGUHVSRQVHLWHPVDQGVWDQGDUGL]HGDVVHVVPHQWV$V'XUiQVWDWHV³LWLVEDVHG
QRWRQO\RQVWXGHQWV¶IDPLOLDULW\ZLWKWKHVNLOOVDQGNQRZOHGJHWKH\DUHH[SHFWHGWRH[HUFLVHEXW
DOVRWKHLUOLQJXLVWLFFXOWXUDODQGHGXFDWLRQDOEDFNJURXQGV´S7KHLQWHUVHFWLRQDOLW\RI

ODQJXDJHFXOWXUHDQGOLIHH[SHULHQFHLVFHQWUDOWRWKHOLWHUDWXUHVXUURXQGLQJ(/VDQGDVVHVVPHQW
SUDFWLFHV
)RUDOOVWXGHQWV(/VDQGQRQ(/VLWLVHVVHQWLDOWRXQGHUVWDQGWKDWDFRUHDWWULEXWHRIDQ
DVVHVVPHQWVFRUHLVWKDWLWLVDQHVWLPDWHRIZKDWDVWXGHQWNQRZVDQGFDQGRLQWKHGRPDLQEHLQJ
DVVHVVHGIRURQHSDUWLFXODUPRPHQWLQWLPH'XUiQ.RUHW]/DUJHVFDOH
VWDQGDUGL]HGDVVHVVPHQWVDUHVFRUHGLQYDULRXVZD\VZHLJKWLQJVXEVFRUHVWRYDU\LQJGHJUHHV
WKDWLQWXUQSURYLGHJUHDWHURUOHVVHUVLJQLILFDQFHWRGLIIHUHQWGRPDLQVGHSHQGLQJRQWKH
DVVHVVPHQW7\SLFDOO\VFRUHVDUHSURYLGHGRQDQXPHULFDOVFDOHDQGPD\DOVREHSUHVHQWHGDV
SURILFLHQF\OHYHOVEDQGVRUUDQJHV'XUiQ2YHUDOODVVHVVPHQWVFRUHVDUHHVWLPDWHVRI
WKHXQGHUO\LQJFRQWHQWNQRZOHGJHDQGVNLOOVWKDWDVWXGHQWKDVDQGLVLPSDFWHGE\ERWKFRQVWUXFW
UHOHYDQWYDULDELOLW\DQGFRQVWUXFWLUUHOHYDQWYDULDELOLW\ZLWKODQJXDJHIDFWRUVEHLQJWKHPRVW
VLJQLILFDQWGHWHUPLQDQWIRU(/V$EHGL'XUiQ6RODQR)ORUHV
7KURXJKRXWWKHUHVHDUFKWKHPRVWSUHYDOHQWUHFRPPHQGDWLRQIRUEHWWHUXQGHUVWDQGLQJWKH
VWDQGDUGL]HGDVVHVVPHQWVFRUHVRI(/VLVWRWKRURXJKO\HYDOXDWHWKHLQIRUPDWLRQWKURXJKPXOWLSOH
OHQVHVZLWKLQDFRQWH[WXQLTXHWRHDFKSDUWLFXODUFKLOGVFKRRODQGFRPPXQLW\'XUiQ 
$FFRPPRGDWLRQV,VVXHVIRU(/V
,QFRQWLQXLQJWRH[DPLQHWKHUHVHDUFKUHJDUGLQJFULWLFDODVVHVVPHQWLVVXHVLWLVLPSRUWDQW
WRFRQVLGHUWKHFRQWH[WLQZKLFK(/VWDNHWKHVHODUJHVFDOHVWDQGDUGL]HGWHVWVDVZHOODVWKH
DSSURSULDWHQHVVDQGHIIHFWLYHQHVVRIVXFKDFFRPPRGDWLRQV7KRXJKWKHGHILQLWLRQRIWHVW
DFFRPPRGDWLRQYDULHVWKHLUIXQFWLRQLVDVD³VXSSRUWSURYLGHGVWXGHQWVIRUDJLYHQWHVWLQJHYHQW
HLWKHUWKURXJKPRGLILFDWLRQRIWKHWHVWLWVHOIRUWKURXJKPRGLILFDWLRQRIWKHWHVWLQJSURFHGXUHWR
KHOSVWXGHQWVDFFHVVWKHFRQWHQWLQ(QJOLVKDQGEHWWHUGHPRQVWUDWHZKDWWKH\NQRZ´%XWOHU	

6WHYHQVS$FFRUGLQJWRDMRLQWVWDWHPHQWRIWKH$PHULFDQ(GXFDWLRQDO5HVHDUFK
$VVRFLDWLRQ$PHULFDQ3V\FKRORJLFDO$VVRFLDWLRQDQG1DWLRQDO&RXQFLORQ0HDVXUHPHQWLQ
(GXFDWLRQ³LI(QJOLVKODQJXDJHOHDUQHUVDUHWHVWHGLQ(QJOLVKWKHLUSHUIRUPDQFHVKRXOGEH
LQWHUSUHWHGLQOLJKWRIWKHLUODQJXDJHSURILFLHQF\6SHFLDODFFRPPRGDWLRQVIRU(QJOLVKODQJXDJH
OHDUQHUVPD\EHQHFHVVDU\WRREWDLQYDOLGVFRUHV´$(5$$3$	1&0(S
)XUWKHUPRUHDFFRUGLQJWRWKH6WDQGDUGVIRU(GXFDWLRQDO$FFRXQWDELOLW\6\VWHPVWKHLQWHQWLRQRI
WHVWLQJDFFRPPRGDWLRQVLVWRHOLPLQDWHDUHDVRIFRPSOLFDWLRQWKDWDUHXQFRQQHFWHGWRZKDWLV
LQWHQGHGWREHPHDVXUHG$EHGL+RIVWHWWHU	/RUG%DNHU/LQQ+HUPDQ	.RUHW]
7KHRYHUDOOJRDORIVXFKDFFRPPRGDWLRQVLVWRFUHDWHDPRUHHTXLWDEOHH[SHULHQFHVIRU
(/VZLWKRXWJUDQWLQJWKHPDQDGYDQWDJHRYHURWKHUVWXGHQWVZKRGRQRWUHFHLYHDVVHVVPHQW
DFFRPPRGDWLRQV$EHGL+RIVWHWWHU	/RUG%DNHUHWDO7KXUORZ/LX(ULFNVRQ
6SLFX]D	(O6DZDI1HDUO\HYHU\VWDWHDOORZVVRPHIRUPRIWHVWDFFRPPRGDWLRQRQ
ODUJHVFDOHVWDQGDUGL]HGDVVHVVPHQWV,WLVWKHDSSURSULDWHQHVVYDOLGLW\DQGLPSDFWRIVXFK
DFFRPPRGDWLRQVIRU(/VWKDWHPHUJHDVDFRQVLVWHQWFULWLTXHDFURVVWKHUHVHDUFK$EHGL
$EHGL+RIVWHWWHU	/RUG/DUD	&KLD
7KHSULPDU\UHDVRQIRUWKHFULWLTXHRI(/DVVHVVPHQWDFFRPPRGDWLRQVDFURVVWKH
OLWHUDWXUHLVFRQFHUQRYHUWKHHIIHFWLYHQHVVDQGDSSURSULDWHQHVVRIVSHFLILFDFFRPPRGDWLRQW\SHV
7KLVFRQFHUQLVJURXQGHGLQWKDWPDQ\RIWKHDFFRPPRGDWLRQVEHLQJSURYLGHGRUUHFRPPHQGHG
WR(/VZHUHLQLWLDOO\GHYHORSHGIRUVSHFLDOHGXFDWLRQSRSXODWLRQVDQGIDLOWRPHHWWKHXQLTXH
QHHGVRIWKH(/SRSXODWLRQ$EHGL+RIVWHWWHU	/RUG/DUD	&KLD$VVXFK
WKHVHDFFRPPRGDWLRQVPD\QRWEHDSSURSULDWHRUSDUWLFXODUO\HIIHFWLYHIRU(/VDQGPD\HYHQ
OHDGWRDVVHVVPHQWRXWFRPHVWKDWDUHQRWYDOLG$EHGL7KHUHVHDUFKDOVRKLJKOLJKWV

DJURZLQJGLVFUHSDQF\EHWZHHQWKHXVHRIDOORZDEOHDFFRPPRGDWLRQVWKDWKDYHEHHQ
GHPRQVWUDWHGWRDSSURSULDWHO\VXSSRUW(/VDQGWKRVHWKDWDUHPRVWIUHTXHQWO\SURYLGHGDVSDUWRI
VWDQGDUGL]HGDVVHVVPHQWV7KHPRVWIUHTXHQWO\XWLOL]HGDFFRPPRGDWLRQVDUHWKRVHOHDVW
UHFRPPHQGHGIRU(/VH[WUDWLPHVPDOOJURXSDGPLQLVWUDWLRQOLQJXLVWLFPRGLILFDWLRQRIWHVWLQJ
SURPSWVDFFHVVWR(QJOLVKRQO\GLFWLRQDULHVRUJORVVDULHVDQGUHDGLQJWKHWHVWDORXG$EHGL
(ORQ	0LURFKD%XWOHU	6WHYHQV+HXEHUW	+DXVHU6KHSDUG7D\ORU	
%HWHEHQQHU7UXPEXOO	.RHOVFK7UDQVODWLQJWHVWLWHPVIURP(QJOLVKLQWRRWKHU
ODQJXDJHVLVQRWDQHIIHFWLYHDFFRPPRGDWLRQVWUDWHJ\ZKHQ(QJOLVKLVWKHODQJXDJHRI
LQVWUXFWLRQLQWKHFODVVURRP7KHODQJXDJHRIDVVHVVPHQWVKRXOGPDWFKWKHSULPDU\ODQJXDJH
XVHGIRUOHDUQLQJZLWKLQWKHVFKRROVHWWLQJ$EHGL+RIVWHWWHU	/RUG$FURVVVHWWLQJV
H[WUDWLPHLVWKHPRVWFRPPRQWHVWLQJDFFRPPRGDWLRQ$EHGL+RIVWHWWHU	/RUG
$EHGL/RUG+RIVWHWWHUHWDOIRXQGWKDW(/VEHQHILWHGIURPH[WUDWLPHDVGLG(QJOLVK
SURILFLHQF\VWXGHQWV2WKHUUHVHDUFKVWXGLHVIRXQGWKDWWKRXJKIUHTXHQWO\SURYLGHGDVDQ
DFFRPPRGDWLRQH[WUDWLPHZDVQRWDOZD\VHIIHFWLYH+DIQHU.RSULYD2IWHQWLPHV
WKHVHDFFRPPRGDWLRQVZHUHRQO\SURYLGHGWRVWXGHQWVDWWKHPRVWEDVLFOHYHOVRI(QJOLVK
SURILFLHQF\$EHGL/HRQ	0LURFKD7KHVHDFFRPPRGDWLRQVFDQEHFODVVLILHGDV
WLPLQJVFKHGXOLQJDQGVHWWLQJDFFRPPRGDWLRQVDQGIDLOWRVSHFLILFDOO\DGGUHVVWKHOLQJXLVWLF
QHHGVRI(/V0HQNHQ$FFRPPRGDWLRQVOHVVIUHTXHQWO\SURYLGHGEXWGHHPHGPRVW
DSSURSULDWHE\HPSLULFDOUHVHDUFKLQFOXGHPRGLI\LQJDVVHVVPHQWYRFDEXODU\SURYLGLQJ
DGGLWLRQDOH[DPSOHVDQGPRGLI\LQJWKHRYHUDOOOLQJXLVWLFFRPSOH[LW\RIWKHDVVHVVPHQW$EHGL
+RIVWHWWHU	/RUG/DUD	&KLD7KLVGLVFRQQHFWEHWZHHQSUDFWLFHDQGUHVHDUFK
UHJDUGLQJDVVHVVPHQWDFFRPPRGDWLRQVIRU(/VWLHVEDFNWRDNH\SRLQWRIWKHSUHYLRXVVHFWLRQ

WKDW(/VDUHQRWFRQVLGHUHGDWWKHRXWVHWRIFUHDWLQJWKHVHVWDQGDUGL]HGDVVHVVPHQWV$V
7UXPEXOOHWDOVWDWH³DGDSWDWLRQVDQGDFFRPPRGDWLRQVDUHDFWLRQVWDNHQDIWHUDQ
DVVHVVPHQWKDVEHHQGHYHORSHGWRPDNHLWPRUHDSSURSULDWHIRUSDUWLFXODUVWXGHQWV+RZHYHU
WKHEHVWKRSHIRUFXOWXUDOYDOLGLW\LVWRFRQVLGHUWKHGLYHUVLW\RIWKHSRSXODWLRQWREHDVVHVVHGDW
WKHYHU\EHJLQQLQJRIWKHGHYHORSPHQWSURFHVVZKHWKHUIRUODUJHVFDOHRUFODVVURRPDVVHVVPHQW´
S7KLVQRWLRQGULYHVWKHILQGLQJVDQGUHFRPPHQGDWLRQVRIUHVHDUFKHUVWKDW(/VPXVWEH
WDNHQLQWRFRQVLGHUDWLRQDWWKHEHJLQQLQJRIWKHDVVHVVPHQWGHVLJQSURFHVVDQGQRWVLPSO\
DFFRPPRGDWHGDIWHUZDUGV
&XUUHQWUHVHDUFKHIIRUWVOHGE\$EHGLDQGRWKHUVKDYHH[SDQGHGWKHJHQHUDO
XQGHUVWDQGLQJRIDVVHVVPHQWDFFRPPRGDWLRQVPRVWDSSURSULDWHWR(/V,QDUHYLHZRIHPSLULFDO
UHVHDUFKFRQFHUQLQJDFFRPPRGDWLRQSUDFWLFHV$EHGLVWURQJO\DGYRFDWHVDJDLQVWD³RQH
VL]HILWVDOO´DSSURDFKWR(/WHVWLQJDFFRPPRGDWLRQV$VKDVEHHQGHWDLOHGWKURXJKRXWWKLV
UHYLHZ(/VDUHDQLQFUHGLEO\GLYHUVHSRSXODWLRQDQGWKHHIIHFWLYHQHVVDQGYDOLGLW\RIDQ\
DVVHVVPHQWDFFRPPRGDWLRQGHSHQGVRQPHHWLQJWKHXQLTXHQHHGVRIHDFKSDUWLFXODUFKLOG
&RQVLGHUDWLRQVKRXOGEHJLYHQWRDUDQJHRIYDULDEOHV(QJOLVKODQJXDJHSURILFLHQF\WLPHLQWKH
8QLWHG6WDWHVUHDGLQJSURILFLHQF\OHYHORIVFKRROLQJLQKRPHODQJXDJHDVZHOODVRWKHU
GHPRJUDSKLFIDFWRUVWKDWVWDWLVWLFDOO\LPSDFWVWDQGDUGL]HGDVVHVVPHQWVFRUHVVRFLRHFRQRPLF
VWDWXVSDUHQWHGXFDWLRQDOOHYHOVHWF$EHGLHWDO$GGLWLRQDOUHFRPPHQGDWLRQVIURPWKH
UHVHDUFKLQFOXGHWKDWDOOVWXGHQWV(/VDQGQRQ(/VEHQHILWIURPFOHDUDVVHVVPHQWODQJXDJH
/DQJXDJHFDQEHIXUWKHUPRGLILHGIRU(/VE\UHGXFLQJWKHXVHRIORZIUHTXHQF\YRFDEXODU\DQG
FRPSOH[ODQJXDJHVWUXFWXUHVWKDWDUHLUUHOHYDQWWRWKHFRQWHQWEHLQJWHVWHG7KLVDFFRPPRGDWLRQ
LVDQHIIHFWLYHDQGYDOLGSUDFWLFHDVLWGRHVQRWLPSDFWWKHSHUIRUPDQFHRI(QJOLVKSURILFLHQW

VWXGHQWV$EHGL+RIVWHWWHU/RUG/DUD	&KLD7UXPEXOO	.RHOVFK
3HUVRQDOL]HGGLFWLRQDULHVDUHLGHQWLILHGDVDQHIIHFWLYHVXSSRUWIRU(/VWKDWDOVRGRQRWDIIHFWWKH
VFRUHRI(QJOLVKSURILFLHQWVWXGHQWV$JDLQDOOVWXGHQWVFRXOGEHQHILWIURPVXFKDFFRPPRGDWLRQ
$EHGL+RIVWWHU/RUG$GGUHVVLQJWKHDFFRPPRGDWLRQUHODWHGLVVXHVRIDVVHVVPHQWIRU
(/VLVRQHPRUHSLHFHWRHQVXULQJDPRUHHTXLWDEOHDVVHVVPHQWH[SHULHQFH$V7UXPEXOO	
.RHOVFKQRWH³DFKLHYLQJYDOLGLW\DQGHTXLW\LQWKHDVVHVVPHQWRI(//VUHTXLUHV
DGGUHVVLQJDOORIWKHHOHPHQWVRIDVVHVVPHQWFRQWHQWLQFOXGLQJODQJXDJHRILQVWUXFWLRQVDQGDQ\
RWKHUWH[WIRUPDWDGPLQLVWUDWLRQVFRULQJFULWHULDDQGSURFHGXUHVVFRUHLQWHUSUHWDWLRQDQGXVH´
)DUU	7UXPEXOO6RODQR)ORUHVHWDO6RODQR)ORUHV	7UXPEXOO
6RODQR)ORUHV7UXPEXOO	1HOVRQ%DUEHUS,WZLOOEHLQDGGUHVVLQJWKHWRWDOLW\RI
WKHVHIDFWRUVWKDWWKHDVVHVVPHQWSURFHVVEHFRPHVDPRUHYDOLGHTXLWDEOHDQGXOWLPDWHO\
PHDQLQJIXOH[SHULHQFHIRU(/VDQGWKHVFKRROFRPPXQLWLHVWKDWVHUYHWKHP
&RQFOXVLRQ
7KLVFKDSWHUH[DPLQHGWKHWKHRU\DQGUHVHDUFKFRQFHUQLQJVHFRQGODQJXDJHDFTXLVLWLRQ
DQGDVVHVVPHQWRI(/VZLWKLQWKHFRQWH[WRISXEOLFHGXFDWLRQLQWKH8QLWHG6WDWHV)XUWKHUPRUH
WKLVUHYLHZRIWKHOLWHUDWXUHVXPPDUL]HGWKHSUDFWLFHVDQGSROLFLHVVXUURXQGLQJWKHHGXFDWLRQDQG
DVVHVVPHQWRI(/V7KHUHYLHZDGGUHVVHGWKHTXHVWLRQFRQFHUQLQJWKHUHODWLRQVKLSEHWZHHQ(/V¶
VHFRQGODQJXDJHSURILFLHQF\DQGWKHLUSHUIRUPDQFHRQVWDWHVWDQGDUGL]HGWHVWV 7KHRYHUDOODLPV
RIWKLVFKDSWHUZHUHWRDEULHIO\RYHUYLHZWKHKLVWRULFDODQGFRQWHPSRUDU\FRQWH[WRI
VWDQGDUGL]HGDVVHVVPHQWDQGODQJXDJHSROLF\ZLWKLQWKH8QLWHG6WDWHVEDQDO\]HWKHWKHRUHWLFDO
IUDPHZRUNVRIVHFRQGODQJXDJHDFTXLVLWLRQFGHVFULEHWKHVWDJHVSURFHVVHVDQGGXUDWLRQRI
VHFRQGODQJXDJHDFTXLVLWLRQIRUVFKRRODJHFKLOGUHQGDQDO\]HWKHGLYLGHEHWZHHQVFKRRO

SUDFWLFHVDQGFXUUHQWVHFRQGODQJXDJHDFTXLVLWLRQUHVHDUFKHH[DPLQHFULWLFDOLVVXHVUHOHYDQWWR
(/VDQGDVVHVVPHQWLQFOXGLQJWKHFXOWXUDODQGOLQJXLVWLFYDOLGLW\RIVWDQGDUGL]HGDVVHVVPHQWV $
FXUUHQWJDSLQWKHOLWHUDWXUHOLHVZLWKUHVSHFWWREULQJLQJWKHVHGLIIHUHQWUHVHDUFKGRPDLQV
WRJHWKHUZLWKLQDUHDOZRUOGFRQWH[WWRPRUHIXOO\H[SORUHWKHUHODWLRQVKLSEHWZHHQVHFRQG
ODQJXDJHSURILFLHQF\DQGSHUIRUPDQFHRQVWDWHPDQGDWHGDVVHVVPHQWVSDUWLFXODUO\ZLWK
FRPSXWHUL]HGSHUIRUPDQFHEDVHGDVVHVVPHQWVOLNH3$5&&DQG$&&(66IRU(//V
5HYLHZLQJIRXUGHFDGHVRIOLWHUDWXUHDVLWUHODWHVWRWKHOLQJXLVWLFGHYHORSPHQWLQVWUXFWLRQDQG
DVVHVVPHQWRI(/VUDLVHVLPSRUWDQWLVVXHVFRQFHUQLQJWKHHTXLW\YDOLGLW\DQGLPSDFWRIRXU
FXUUHQWSUDFWLFHVDQGSROLFLHV7KLVVWXG\DWWHPSWVWRHPSLULFDOO\GHPRQVWUDWHWKHUHODWLRQVKLS
EHWZHHQVWXGHQWV¶(QJOLVKODQJXDJHSURILFLHQF\DQGWKHLUDFKLHYHPHQWRQFRQWHQWDUHD
VWDQGDUGL]HGDVVHVVPHQWIRUDGLYHUVHJURXSRIHOHPHQWDU\VFKRRO(/VLQWKH6WDWHRI,OOLQRLV
7KHRYHUDOODLPLVWRGHOYHGHHSHULQWRZKDWKDVEHFRPHDQXQFRQFHUQHGUHODWLRQVKLSIRUPDQ\
HGXFDWRUVDGPLQLVWUDWRUVDQGSROLF\PDNHUVSURYLGLQJHYLGHQFHDQGLQVLJKWWRHQVXUHDPRUH
MXVWDVVHVVPHQWDQGHGXFDWLRQDOH[SHULHQFHIRU(/V










&+$37(57+5((0(7+2'2/2*<

,QWURGXFWLRQ

7KLVFKDSWHUSURYLGHVDGHVFULSWLRQRIWKHPHWKRGRORJ\XVHGWRFRQGXFWWKHUHVHDUFK
VWXG\$FFRUGLQJO\WKLVFKDSWHUUHYLHZVWKHSXUSRVHRIWKHVWXG\DVZHOODVWKHUHVHDUFK
TXHVWLRQVDQGDFFRPSDQ\LQJK\SRWKHVHV,WSURYLGHVDQRYHUYLHZRIDVVHVVPHQWVLQ,OOLQRLVDQG
HYDOXDWHVVSHFLILFWHVWLQJLWHPVZLWKLQWKH3$5&&DVVHVVPHQW7KHVLWHVHOHFWLRQUHVHDUFK
GHVLJQGDWDFROOHFWLRQDQGDQDO\VLVYDOLGLW\HWKLFDOFRQVLGHUDWLRQVDQGOLPLWDWLRQVRIWKHVWXG\
DUHGHOLQHDWHGKHUH7KHFKDSWHUFRQFOXGHVE\UHVWDWLQJWKHJRDOVRIWKLVUHVHDUFKLQVWULYLQJWR
LPSDFWWKHXQGHUVWDQGLQJRIHGXFDWLRQDOGHFLVLRQPDNHUVZKLOHFRQWULEXWLQJWRDEURDGHU
VFKRODUO\GLVFXVVLRQ
5HVWDWHPHQWRIWKH3XUSRVH
7KHVWXG\VHHNVWRDGGUHVVWKHRYHUDUFKLQJLVVXHVFRQFHUQLQJWKHSURFHVVHVRIVHFRQG
ODQJXDJHGHYHORSPHQWDQGDVVHVVPHQWRI(/VZLWKLQWKHFRQWH[WRISXEOLFHGXFDWLRQLQWKH
8QLWHG6WDWHV7KHSXUSRVHRIWKLVTXDVLH[SHULPHQWDOFRUUHODWLRQDOGHVLJQTXDQWLWDWLYHVWXG\LV
WRH[DPLQHWKHUHODWLRQVKLSEHWZHHQ(/V¶VHFRQGODQJXDJHSURILFLHQF\DQGDFKLHYHPHQWRQ
IHGHUDOO\PDQGDWHGVWDQGDUGL]HGFRQWHQWDUHDDVVHVVPHQWV$PRUHFOHDUO\GHYHORSHGHPSLULFDO
XQGHUVWDQGLQJRIWKHUHODWLRQVKLSEHWZHHQ(QJOLVKODQJXDJHSURILFLHQF\DQGJUDGHOHYHO
FRQWHQWDUHDDFKLHYHPHQWDVPHDVXUHGE\SHUIRUPDQFHEDVHGVWDQGDUGL]HGWHVWVZLOOKHOSWR
LQIRUPERWKOHJLVODWRUVDQGHGXFDWRUVDVWRDVVHVVPHQWSUDFWLFHVDQGSROLFLHVWKDWDUHPRVW
HTXLWDEOHDQGYDOLGIRU(/VDQGWKHLUVFKRROFRPPXQLWLHV
'HHPHGORZVWDNHVQRQLPPHGLDWHDQGODFNLQJLQGLYLGXDOLPSDFWIRUFKLOGUHQVWDWH
DVVHVVPHQWVFDQKDYHLPPHGLDWHKLJKVWDNHVFRQVHTXHQFHVIRUVWDWHVGLVWULFWVVFKRROVDQG

FRPPXQLWLHV0HQNHQ7UXPEXOO%DVWHUUD	6RODQR)ORUHV7KLVV\VWHPRI
KLJKVWDNHVDFFRXQWDELOLW\WKURXJKVWDQGDUGL]HGDVVHVVPHQWGHWHUPLQHVZKLFKVFKRROVDQG
VWXGHQWVDUHODEHOHGVXFFHVVIXODQGZKLFKDUHGHILQHGDVIDLOLQJ,WVSHFLILHVWKHDOORFDWLRQRI
ILQDQFLDOUHVRXUFHVDQGVXSSRUWVHYHQGHFLGLQJZKLFKFRPPXQLWLHVDUHFDSDEOHRIVHOIJRYHUQLQJ
WKHLURZQVFKRROV7KHVHEURDGHUFRQVHTXHQFHVVKDSHWKHSUDFWLFHVDQGSROLFLHVH[SHULHQFHGE\
FKLOGUHQHYHU\GD\7KHIDOORXWRIKLJKVWDNHVDVVHVVPHQWVLPSDFWVWKHHGXFDWLRQDOPRGHOV
SURJUDPPLQJFXUULFXOXPFODVVURRPPDNHXSDQGLQVWUXFWLRQDOSUDFWLFHVRIDOOVWXGHQWV
KRZHYHULWGLVSURSRUWLRQDWHO\DIIHFWVFXOWXUDOO\DQGOLQJXLVWLFDOO\GLYHUVHOHDUQHUV0HQNHQ
7UXPEXOO%DVWHUUD	6RODQR)ORUHV7KLVLQDGGLWLRQWRWKHPRUHSHUVRQDOL]HG
LPSDFWRIWKLVGHILFLWEDVHGDSSURDFKWRHGXFDWLRQWKDWVHUYHVWRIXUWKHUVHSDUDWHVWXGHQWVIURP
WKHLUOLQJXLVWLFFXOWXUDODQGFRPPXQLW\EDVHGLGHQWLWLHV9DOHQ]XHOD0HQNHQ
8QLQWHQGHGFRQVHTXHQFHVRIWKLVPLVDOLJQPHQWDQGV\VWHPRIKLJKVWDNHVWHVWLQJIRU(/V
LQFOXGHLQFUHDVHGGURSRXWUDWHVGHFUHDVHGJUDGXDWLRQUDWHVKLJKHUUDWHVRI\RXQJHUVWXGHQWV
WDNLQJWKH*HQHUDO(GXFDWLRQ'LSORPD*('LQVWHDGRIFRPSOHWLQJKLJKVFKRROLQFUHDVHG
QXPEHUVRIORZSHUIRUPLQJVWXGHQWVEHLQJKHOGEDFNLQJUDGHVEHIRUHWHVWLQJDQGKLJKHU
QXPEHUVRIVXVSHQVLRQVDQGH[SXOVLRQVRIORZSHUIRUPLQJVWXGHQWVLPPHGLDWHO\SULRUWRWHVWLQJ
$PUHLQ	%HUOLQHU0HQNHQ7KLVFRPELQDWLRQRILQYDOLGDVVHVVPHQWSUDFWLFHV
DQGDFXOWXUHRIKLJKVWDNHVDFFRXQWDELOLW\FUHDWHDXQLTXHHGXFDWLRQDOFRQWH[WIRU(/VDVZHOO
DVWKHGLVWULFWVVFKRROVFODVVURRPVDQGFRPPXQLWLHVZKLFKVHUYHWKHP




5HVWDWHPHQWRIWKH5HVHDUFK4XHVWLRQVDQG+\SRWKHVHV
7KHRYHUDOOUHVHDUFKTXHVWLRQJXLGLQJWKLVVWXG\LV
+RZGRHVDQ(/V¶VHFRQGODQJXDJHSURILFLHQF\LQIOXHQFHKLVKHUDFKLHYHPHQWRQ
IHGHUDOO\PDQGDWHGVWDQGDUGL]HGFRQWHQWDUHDDVVHVVPHQWV"
7KHVXEVHTXHQWUHVHDUFKTXHVWLRQVDQGK\SRWKHVHVIRUWKLVVWXG\ZHUHDVIROORZV
5HVHDUFKTXHVWLRQ :KDWLVWKHUHODWLRQVKLSEHWZHHQ(QJOLVKODQJXDJHSURILFLHQF\DQG
DFKLHYHPHQWRQJUDGHOHYHOFRQWHQWDUHDVWDQGDUGL]HGDVVHVVPHQWVLQ(/$DQG
PDWKHPDWLFV"
+\SRWKHVLV 7KHPRUHDGYDQFHGWKHVWXGHQW¶VOHYHORIODQJXDJHSURILFLHQF\LQ
(QJOLVKWKHKLJKHUWKHLUUHDGLQJDFKLHYHPHQW
+\SRWKHVLV 7KHPRUHDGYDQFHGWKHVWXGHQW¶VOHYHORIODQJXDJHSURILFLHQF\LQ
(QJOLVKWKHKLJKHUWKHLUPDWKHPDWLFVDFKLHYHPHQW
5HVHDUFKTXHVWLRQ 7RZKDWH[WHQWGRHV(QJOLVKODQJXDJHSURILFLHQF\LQUHDGLQJ
ZULWLQJVSHDNLQJDQGOLVWHQLQJLQIOXHQFHDFKLHYHPHQWRQJUDGHOHYHOFRQWHQWDUHD
VWDQGDUGL]HGDVVHVVPHQWVLQ(/$DQGPDWKHPDWLFV"
+\SRWKHVLV $VWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\LQUHDGLQJDQGZULWLQJ
ZLOOLPSDFWWKHLUUHDGLQJDFKLHYHPHQWRQVWDQGDUGL]HGDVVHVVPHQWVWRD
VLJQLILFDQWO\JUHDWHUH[WHQWWKDQWKHLUVSHDNLQJDQGOLVWHQLQJSURILFLHQFLHV
+\SRWKHVLV $VWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\LQUHDGLQJDQGZULWLQJ
ZLOOLPSDFWWKHLUPDWKHPDWLFVDFKLHYHPHQWRQVWDQGDUGL]HGDVVHVVPHQWVWRD
VLJQLILFDQWO\JUHDWHUH[WHQWWKDQWKHLUVSHDNLQJDQGOLVWHQLQJSURILFLHQFLHV

5HVHDUFKTXHVWLRQ :KDWLVWKHWKUHVKROG(QJOLVKODQJXDJHSURILFLHQF\IRU(/VWR
PHHWH[FHHGVWDQGDUGVRQIHGHUDOO\PDQGDWHGVWDQGDUGL]HGDVVHVVPHQWVLQ(/$DQG
PDWKHPDWLFV"
+\SRWKHVLV $FFRUGLQJWR,OOLQRLVVFKRROFRGH(/VDUHGHILQHGDVSURILFLHQWDWD
FRPSRVLWH$&&(66VFRUHRIRUEH\RQGDQGVKRXOGWKXVEHDEOHWR
GHPRQVWUDWHSURILFLHQF\RQJUDGHOHYHOFRQWHQWDUHDDVVHVVPHQWV
5HVHDUFKTXHVWLRQ :KDWLVWKHLPSDFWRIRWKHUVWXGHQWGHPRJUDSKLFIDFWRUV
UDFHHWKQLFLW\VRFLRHFRQRPLFVWDWXVLQUHODWLRQWR(QJOLVKODQJXDJHSURILFLHQF\IRUWKH
DFKLHYHPHQWRI(/VRQIHGHUDOO\PDQGDWHGVWDQGDUGL]HGDVVHVVPHQWVLQ(/$DQG
PDWKHPDWLFV"
+\SRWKHVLV &RQWUROOLQJIRURWKHUYDULDEOHV(/VLGHQWLI\LQJZLWKD
UDFHHWKQLFLW\RI:KLWHZLOODFKLHYHKLJKHUOHYHOVRIUHDGLQJDQGPDWKHPDWLFV
SURILFLHQF\
+\SRWKHVLV &RQWUROOLQJIRURWKHUYDULDEOHV(/VZLWKIXOOSD\OXQFKVWDWXVZLOO
DFKLHYHKLJKHUOHYHOVRIUHDGLQJDQGPDWKHPDWLFVSURILFLHQF\
3DUWLFLSDQWVDQG6LWH6HOHFWLRQ
,QWKH6WDWHRI,OOLQRLVKDGVWXGHQWVHQUROOHGLQLWVSXEOLFVFKRROV,OOLQRLV
5HSRUW&DUGZHUHLGHQWLILHGDV(/VWRWDOLQJRYHUVWXGHQWV,QH[DPLQLQJ
WKHUDFLDODQGHWKQLFGLYHUVLW\RIWKHVWDWHQHDUO\KDOIRIVWXGHQWVLGHQWLI\DV:KLWH
$SSUR[LPDWHO\DTXDUWHURIVWXGHQWVDV+LVSDQLFDQGDV%ODFN$VLDQVWXGHQWV
PDNHXSRIWKHSRSXODWLRQZKLOHWKRVHLGHQWLI\LQJDV7ZRRU0RUH5DFHVDUH
DV$PHULFDQ,QGLDQDQGDV3DFLILF,VODQGHU$SSUR[LPDWHO\KDOIRIVWXGHQWVZLWKLQWKH

VWDWHFRPHIURPORZLQFRPHKRXVHKROGVDUHKRPHOHVVRIVWXGHQWVDUH
VXSSRUWHGLQVSHFLDOHGXFDWLRQZLWKDQ,QGLYLGXDOL]HG(GXFDWLRQ3URJUDP,(3$YHUDJHGDLO\
DWWHQGDQFHIRUWKHVWDWHLVDILJXUHWKDWKDVKHOGFRQVLVWHQWIRUWKHSDVWILYH\HDUV7KHVWDWH
KDVDPRELOLW\UDWHDGHFOLQHIURPWKUHH\HDUVHDUOLHU2QDYHUDJHWKHVWDWHVSHQGV
SHUSXSLOLQLQVWUXFWLRQDOH[SHQGLWXUHVDQGLQRSHUDWLRQDOH[SHQGLWXUHV,OOLQRLV
5HSRUW&DUG
7RSURYLGHDPRUHORFDOL]HGFRQWH[WWKHFRPPXQLW\LQZKLFKWKHVFKRROGLVWULFWDQG
VWXGHQWSRSXODWLRQVWXGLHGUHVLGHLVDVXEXUEERUGHULQJDODUJHXUEDQHQYLURQPHQW$FFRUGLQJWR
WKH86&HQVXVWKHUHZDVDSRSXODWLRQRIUHVLGHQWV,QWKHGHPRJUDSKLF
PDNHXSRIWKHFRPPXQLW\ZDV:KLWH$VLDQ+LVSDQLF%ODFN
1DWLYH$PHULFDQDQG3DFLILF,VODQGDQGLGHQWLI\LQJDV2WKHU7KLVLQIRUPDWLRQ
GRHVQRWUHIOHFWWKHVLJQLILFDQWGHPRJUDSKLFVKLIWVWKDWKDYHWUDQVSLUHGZLWKLQWKHFRPPXQLW\
RYHUWKHSDVWGHFDGH$QLQIOX[RILPPLJUDQWDQGUHIXJHHSRSXODWLRQVDVZHOODVWKHGHSDUWXUH
RIPDQ\:KLWHUHVLGHQWVSDUWLFXODUO\WKRVHRI-HZLVKIDLWKKDYHWUDQVIRUPHGWKHFRPPXQLW\DQG
ZLOOEHPRUHDFFXUDWHO\UHIOHFWHGLQWKH&HQVXV7KHSHUFDSLWDLQFRPHRIUHVLGHQWVLV
ZLWKDPHGLDQKRPHYDOXHRIDSSUR[LPDWHO\:LWKUHVSHFWWRLWVHGXFDWLRQDO
V\VWHPWKHFRPPXQLW\LVXQLTXHLQWKDWLWKDVILYHGLVWLQFWHOHPHQWDU\VFKRROGLVWULFWVWKDWIHHG
LQWRRQHKLJKVFKRROGLVWULFW
7KHSDUWLFLSDQWVIRUWKLVVWXG\LQFOXGHWKLUGIRXUWKDQGILIWKJUDGH(/VLQDVPDOO
VXEXUEDQ,OOLQRLVVFKRROGLVWULFWGXULQJWKHDFDGHPLFVFKRRO\HDU7KHGHPRJUDSKLFV
IRUWKLVILUVWULQJVXEXUEDQVFKRROGLVWULFWDUHDVUHSRUWHGE\WKH,OOLQRLV6WDWH%RDUGRI(GXFDWLRQ
YLDWKH,OOLQRLV6WDWH5HSRUW&DUG7KHGLVWULFWVHUYHVMXVWXQGHUWZRWKRXVDQG

VWXGHQWVLQIRXUVFKRROVNLQGHUJDUWHQWKURXJKHLJKWKJUDGH7KHGLVWULFWRSHUDWHVZLWK
LQDQQXDOILQDQFLDOUHVRXUFHVIXQGHGDWRIWKHVWDWHDGHTXDF\OHYHO7KLV
HTXDWHVWRSHUSXSLOLQLQVWUXFWLRQDOH[SHQGLWXUHVDQGLQRSHUDWLRQDO
H[SHQGLWXUHV$FFRUGLQJWRWKH6WDWH¶VHYLGHQFHEDVHGIXQGLQJPRGHOWKHGLVWULFWLVDVVLJQHG
7LHUUHFHLYLQJPLQLPDODGGLWLRQDOILQDQFLDODVVLVWDQFH:LWKUHVSHFWWRUDFLDODQGHWKQLF
GHPRJUDSKLFLQIRUPDWLRQRIVWXGHQWVLGHQWLILHGDV:KLWH$VLDQ+LVSDQLF
%ODFN7ZRRU0RUH5DFHV$PHULFDQ,QGLDQDQGDV3DFLILF,VODQGHU
$GGLWLRQDOO\WKHGLVWULFWVHUYHVDODUJH0LGGOH(DVWHUQSRSXODWLRQZLWKPDQ\VHOILGHQWLI\LQJDV
:KLWHRQGHPRJUDSKLFIRUPV3XEOLF5DGLR,QWHUQDWLRQDO-XVWRYHUKDOIRIWKHVWXGHQWVLQ
WKHGLVWULFWFRPHIURPORZLQFRPHKRXVHKROGVZLWKLGHQWLI\LQJDVKRPHOHVV
RIVWXGHQWVDUHVXSSRUWHGLQVSHFLDOHGXFDWLRQZLWKDQ,(37KHGLVWULFW¶VVWXGHQW
DWWHQGDQFHUDWHLVVOLJKWO\DERYHWKHVWDWHDYHUDJHRIZKLOHVWXGHQWPRELOLW\LVRQHSHUFHQW
KLJKHUWKDQWKHVWDWHDYHUDJHDWRIVWXGHQWVLQWKHGLVWULFWDUHLGHQWLILHGDV(/V
FRPSDUHGWRRIVWXGHQWVZLWKLQWKH6WDWHRI,OOLQRLV7KHSHUFHQWDJHRI(/VLVKLJKHUDW
WKHHOHPHQWDU\OHYHO.DWMXVWXQGHUWKLUW\SHUFHQW2YHUWKHSDVWILYH\HDUVWKHGLVWULFWKDV
H[SHULHQFHGDQHDUO\IRUW\SHUFHQWLQFUHDVHLQWKHQXPEHURI(/VDWWHQGLQJVFKRROZLWKLQLWV
ERXQGDULHV
7KLVVSHFLILFJURXSRIVWXGHQWVZDVVHOHFWHGIRULQFOXVLRQLQWKHVWXG\DVWKH\DUH
LGHQWLILHGDV(/VLQWKHHOHPHQWDU\JUDGHOHYHOVPDQGDWHGWRWDNHWKHVWDWH¶VFRQWHQWDUHD
DVVHVVPHQWV7KHWKLUGIRXUWKDQGILIWKJUDGHUVDUHDOOVWXGHQWVZLWKLQWKHVFKRROGLVWULFWLQ
ZKLFK,ZDVD3ULQFLSDODWRQHRIWKHHOHPHQWDU\EXLOGLQJV7KLVSRLQWRIDFFHVVSURYLGHGWKH
RSSRUWXQLW\WRFRPSLOHGHWDLOHGGDWDVHWVZKLOHHQVXULQJWKHSULYDF\DQGFRQILGHQWLDOLW\RI

SDUWLFLSDQWV7KHGHPRJUDSKLFPDNHXSRIWKLVVWXGHQWSRSXODWLRQLV$VLDQ
:KLWH+LSVDQLF%ODFN1DWLYH$PHULFDQDQG0XOWLUDFLDO$VDPHDVXUHRI
VRFLRHFRQRPLFVWDWXVQHDUO\WZRWKLUGVRIWKHVHVWXGHQWVTXDOLILHGIRUIUHHOXQFK$Q
DGGLWLRQDOTXDOLILHGIRUUHGXFHGOXQFKDQGDSSUR[LPDWHO\RQHTXDUWHUZHUHIXOO
SD\7KHUHDUHGLIIHUHQWODQJXDJHVVSRNHQZLWKLQWKLVVWXGHQWJURXSRI(/VLQWKLV
SRSXODWLRQLGHQWLI\8UGXDVWKHLUQDWLYHODQJXDJH6SDQLVKZDVVHFRQGZLWK$VV\ULDQ
$UDELFDQG7DJDORJURXQGLQJRXWWKHWRSILYH
5HVHDUFK'HVLJQ
7KHUHODWLRQVKLSEHWZHHQWKH$&&(66DQG3$5&&VFRUHVIRUDVPDOO\HWGLYHUVHJURXS
RIWKLUGWKURXJKILIWKJUDGH(/VZDVLQYHVWLJDWHGLQWKLVTXDVLH[SHULPHQWDOFRUUHODWLRQDOGHVLJQ
TXDQWLWDWLYHVWXG\$FRUUHODWLRQDOGHVLJQLVXWLOL]HGIRUWKLVVWXG\DVDPHDQVWRUHODWHWZR
YDULDEOHV7KHLQGHSHQGHQWYDULDEOH(QJOLVKODQJXDJHSURILFLHQF\LVGHILQHGDVDVWXGHQW¶V
FRPSRVLWHVFDOHVFRUHDQGDFFRPSDQ\LQJSURILFLHQF\OHYHORQWKH$&&(66IRU(//V
DVVHVVPHQW7KHGHSHQGHQWYDULDEOHDFKLHYHPHQWRQJUDGHOHYHOFRQWHQWDUHDVWDQGDUGL]HG
DVVHVVPHQWLVGHILQHGDVDVWXGHQW¶VRYHUDOOVFDOHVFRUHDQGDFFRPSDQ\LQJSURILFLHQF\OHYHORQ
WKH3$5&&DVVHVVPHQWIRUERWK(/$DQGPDWKHPDWLFV7KLVVWXG\HPSOR\VYDULRXVVWDWLVWLFDO
WHVWVOLQHDUFRUUHODWLRQ&KL6TXDUHWHVWRILQGHSHQGHQFHDQGOLQHDUUHJUHVVLRQPRGHOVWR
PHDVXUHWKHGHJUHHRIDVVRFLDWLRQDQGVWUHQJWKRIUHODWLRQVKLSDPRQJVWWKHYDULDEOHVWRWHVWWKH
K\SRWKHVHVDQGDQVZHUWKHUHVHDUFKTXHVWLRQV
'DWD&ROOHFWLRQ
'DWDZDVREWDLQHGIURPWKH$&&(66IRU(//VDVVHVVPHQW3$5&&
$VVHVVPHQWIRU(/$DQGPDWKHPDWLFVDQGVWXGHQWUHJLVWUDWLRQLQIRUPDWLRQIRUWKH

VFKRRO\HDU6WXGHQWLQIRUPDWLRQZDVDJJUHJDWHGLQWRDVSUHDGVKHHWE\WKHGLVWULFW¶V'DWD
6HUYLFHV6SHFLDOLVW7KLVFHQWUDORIILFHSRVLWLRQLVUHVSRQVLEOHIRUFRPSLOLQJDQGUHSRUWLQJDOORI
WKHGLVWULFW¶VGDWDZLWKLQWKHVWDWH¶V6WXGHQW,QIRUPDWLRQ6\VWHP7KHGDWDZDVFRPSLOHGXVLQJ
UDQGRPLGHQWLILFDWLRQQXPEHUVWRHQVXUHWKDWVWXGHQWLGHQWLW\DQGSULYDF\DUHFRQFHDOHGDQGIXOO\
SURWHFWHG7KHGDWDVWXGHQWLGHQWLILHUJUDGHOHYHOUDFHHWKQLFLW\KRPHODQJXDJHOXQFKVWDWXV
FRPSRVLWH$&&(66SURILFLHQF\OHYHODQGVFDOHVFRUH$&&(66UHDGLQJSURILFLHQF\OHYHODQG
VFDOHVFRUH$&&(66ZULWLQJSURILFLHQF\OHYHODQGVFDOHVFRUH$&&(66OLVWHQLQJSURILFLHQF\
OHYHODQGVFDOHVFRUH$&&(66VSHDNLQJSURILFLHQF\OHYHODQGVFDOHVFRUH3$5&&UHDGLQJ
SURILFLHQF\OHYHODQGVFDOHVFRUH3$5&&PDWKHPDWLFVSURILFLHQF\OHYHODQGVFDOHVFRUHZHUH
UHFRUGHGLQWDEXODUIRUPLQDQ([FHOVSUHDGVKHHWDQGLPSRUWHGLQWR,%0¶V63666WDWLVWLFV
VRIWZDUH,QDFFRUGDQFHZLWKWKHSROLFLHVRI'H3DXO8QLYHUVLW\¶V,QVWLWXWLRQDO5HYLHZ%RDUG
,5%WKLVVWXG\ZDVGHHPHGWREHQRQUHYLHZDEOH)URPDQ,5%SHUVSHFWLYHWKHVWXG\GRHVQRW
LQYROYHKXPDQVXEMHFWVVLQFHGHLGHQWLILHGGDWDVHWVFDQQRWEHWUDFHGEDFNWRWKHRULJLQDO
VXEMHFWV
2YHUYLHZRI$VVHVVPHQWVLQ,OOLQRLV
(66$UHTXLUHVVWDWHVWRDGRSW(QJOLVKODQJXDJHGHYHORSPHQWVWDQGDUGVDOLJQHGWR
DFDGHPLFVWDQGDUGVDVZHOODVDGPLQLVWHUDVVHVVPHQWVIRUERWK(QJOLVKODQJXDJHDQGDFDGHPLF
FRQWHQWDUHDSURILFLHQF\0HQNHQ/\RQV	'DGH\$WWKHWLPHRIWKLVVWXG\
VFKRRO\HDUWKH6WDWHRI,OOLQRLVXWLOL]HG$&&(66IRU(//VDVWKHDVVHVVPHQWRI
(QJOLVKODQJXDJHSURILFLHQF\DQGWKH3$5&&DVVHVVPHQWIRUFRQWHQWDUHDSURILFLHQF\LQ(QJOLVK
ODQJXDJHDUWVOLWHUDF\(/$DQGPDWKHPDWLFV



7KH3DUWQHUVKLSIRU$VVHVVPHQWRI5HDGLQHVVIRU&ROOHJHDQG&DUHHUV3$5&&$VVHVVPHQW
3$5&&ZDVDFRPSXWHUEDVHGVWDQGDUGL]HGDVVHVVPHQWDGPLQLVWHUHGWRWKLUGWKURXJK
HLJKWKJUDGHDQGKLJKVFKRROHUVLQWKH6WDWHRI,OOLQRLVDQGRWKHU3$5&&FRQVRUWLXPVWDWHV
IURPWKURXJK7KHRYHUDOODVVHVVPHQWZDVPDGHXSRIPXOWLSOHWHVWVZLWKWKHSUHFLVH
QXPEHUYDU\LQJE\JUDGHOHYHODQGGHSHQGHQWXSRQWKH\HDURIDGPLQLVWUDWLRQIRUWKHGRPDLQVRI
(/$DQGPDWKHPDWLFV7KHVDPSOHRIVWXGHQWVIRUWKLVVWXG\WRRNWKH3$5&&H[DPLQ
7KDWDVVHVVPHQWZDVPDGHXSRIWKUHH(/$DQGIRXUPDWKHPDWLFVWHVWV3$5&&$VVHVVPHQW

,QWKH3$5&&FRQVRUWLXPFRQVLVWLQJRIVWDWHVDQGWKH'LVWULFWRI&ROXPELD
ZDVDZDUGHGIXQGLQJDVSDUWRIWKHIHGHUDOJRYHUQPHQW¶V 5DFHWRWKH7RS SURJUDP 5DFHWRWKH
7RSVRXJKWWRFUHDWHDQGLPSOHPHQWDVWDQGDUGVHWRI.(/$DQGPDWKHPDWLFVDVVHVVPHQWV
EDVHGRQWKH&RPPRQ&RUH6WDWH6WDQGDUGV$FFRUGLQJWR3HDUVRQGHYHORSHURI3$5&&PRUH
WKDQWZRWKRXVDQGHGXFDWRUVUHVHDUFKHUVSV\FKRPHWULFLDQVDQGRWKHUVWDNHKROGHUVFROODERUDWHG
WRGHYHORSWKHDQQXDODVVHVVPHQW7KHWZRRYHUDUFKLQJJRDOVRIWKHDVVHVVPHQWZHUHWRHYDOXDWH
WKHSUHSDUHGQHVVRIVWXGHQWVIRUFROOHJHDQGWHFKQLFDOFRXUVHVDQGWRGHILQHWKHNQRZOHGJHDQG
VNLOOVVWXGHQWVVKRXOGGHPRQVWUDWHDWDQ\SDUWLFXODUJUDGHOHYHO3$5&&$VVHVVPHQW
)RUWKHVFKRRO\HDUWKH6WDWHRI,OOLQRLVOHIWWKHFRQVRUWLXPDQGUHSODFHG
3$5&&ZLWKWKH,OOLQRLV$VVHVVPHQWRI5HDGLQHVV,$5$IWHUDQLQLWLDOYHQGRUGLVSXWH
3HDUVRQPDLQWDLQHGWKHFRQWUDFWWRFRQWLQXHWRSURYLGHWKHDQQXDOFRQWHQWDUHDSURILFLHQF\
DVVHVVPHQW$FFRUGLQJO\,$5XWLOL]HVWKHVDPHWHVWFRQWHQWFRQVWUXFWLRQDQGIRUPDWDVWKH
3$5&&DVVHVVPHQW,$5KDVDERXWRQHWKLUGOHVVRYHUDOOWHVWLWHPVWKDQ3$5&&,OOLQRLV6WDWH

%RDUGRI(GXFDWLRQ)URPDVWXGHQWSHUVSHFWLYHWKHWHVWLWVHOISUHVHQWVWKHVDPH
3HUIRUPDQFHOHYHOVGHVFULSWRUVDQGFXWRIIVFRUHVUHPDLQHGWKHVDPHEHWZHHQWKHWZR
DVVHVVPHQWVWKLVFRQWLQXLW\ZDVLQWHQWLRQDODQGDOORZHGWKHVWDWHGLVWULFWVWRWUDFNVWXGHQW
SHUIRUPDQFH\HDUWR\HDU 
(YDOXDWLQJ6WXGHQW3HUIRUPDQFH
6WXGHQW¶VUHFHLYHDVFDOHVFRUHIRUERWK(/$DQGPDWKHPDWLFVUDQJLQJIURPWR
3$5&&$VVHVVPHQW7KLVVFDOHVFRUHLVWKHQDVVRFLDWHGZLWKRQHRIILYHSURILFLHQF\
OHYHOVOHYHOGLGQRW\HWPHHWH[SHFWDWLRQVOHYHOSDUWLDOO\PHW
H[SHFWDWLRQVOHYHODSSURDFKHGH[SHFWDWLRQVOHYHOPHWH[SHFWDWLRQV
DQGOHYHOH[FHHGHGH[SHFWDWLRQV )LJXUH VKRZVWKHVFRULQJVFDOHDQG
FRUUHVSRQGLQJSHUIRUPDQFHOHYHOVDVSUHVHQWHGRQDQLQGLYLGXDOVWXGHQW¶VVFRUHUHSRUW

)LJXUH 3$5&&6DPSOH6WXGHQW6FRULQJ5HSRUW

3$5&&VFRUHVDUHLQWHQGHGWRVXPPDUL]HVWXGHQWDFKLHYHPHQWWRZDUGVWKH,OOLQRLV/HDUQLQJ
6WDQGDUGVIRU(QJOLVKODQJXDJHDUWVDQGPDWKHPDWLFVSURYLGLQJLQIRUPDWLRQWRVWXGHQWV
IDPLOLHVHGXFDWRUVVFKRROVDQGGLVWULFWVWKDWLQGLFDWHDUHDVRIPDVWHU\DQGRQJRLQJ
LPSURYHPHQW7KHDLPRIVXFKGDWDLVWRLQIRUPSUDFWLFHVUHVRXUFHVDQGVXSSRUWVDWWKH
FODVVURRPVFKRRODQGGLVWULFWOHYHODVZHOODVSURYLGHDGGLWLRQDOLQIRUPDWLRQDERXWZKLFK
VWXGHQWVERWKLQGLYLGXDODQGJURXSVDUHDFKLHYLQJDFDGHPLFDOO\7KH6WDWHRI,OOLQRLVFXUUHQWO\
XVHVWKHVHDVVHVVPHQWVFRUHVZHLJKWHGDWVHYHQW\SHUFHQWWRGHWHUPLQHDVFKRRO¶VUDWLQJ
6FKRROVZLWKLQWKHVWDWHDUHUDWHGDVRQHRIIRXUVXPPDWLYHGHVLJQDWLRQVORZHVWSHUIRUPLQJ
XQGHUSHUIRUPLQJFRPPHQGDEOHDQGH[HPSODU\,OOLQRLV5HSRUW&DUG
(QJOLVK/DQJXDJH$UWV/LWHUDF\
7KH(/$SRUWLRQRIWKH3$5&&H[DPDVVHVVHVERWKUHDGLQJDQGZULWLQJVNLOOVZLWKHDFK
GRPDLQZHLJKWHGDVILIW\SHUFHQWRIWKHRYHUDOO(/$VFRUH7KHVXEGRPDLQVRIWKHUHDGLQJ
SRUWLRQDUHOLWHUDU\WH[WLQIRUPDWLRQDOWH[WDQGYRFDEXODU\:ULWLQJH[SUHVVLRQDQGNQRZOHGJH
DQGXVHRIODQJXDJHFRQYHQWLRQVDUHWKHVXEGRPDLQVIRUZULWLQJ7KRXJKZHLJKWHGHTXDOO\DQG
DVVHVVHGWRJHWKHUUHDGLQJFRPSUHKHQVLRQPDNHVXSDPDMRULW\RIWKHWHVWLWHPVXQGHUO\LQJWKH
ZULWWHQSRUWLRQVDVZHOO6WXGHQWVDUHDVNHGWRUHDGDQGUHVSRQGWRSDVVDJHVIURPUHDOWH[WVERWK
ILFWLRQDQGQRQILFWLRQDVZHOODVPXOWLPHGLDYLGHRDQGDXGLR(/$LWHPVDUHPDGHXSRIERWK
RQGHPDQGVHOHFWHGDQGFRQVWUXFWHGUHVSRQVHVPXOWLSOHFKRLFHGUDJDQGGURSVHTXHQFHHYHQWV
DQGH[WHQGHGZULWWHQUHVSRQVH3$5&&$VVHVVPHQW&ULWLFDOLVVXHVIRU(/VZLWKUHVSHFW
WR3$5&&(/$DUHFRQVLVWHQWZLWKWKRVHRXWOLQHGLQWKHUHVHDUFKFRQVWUXFWLUUHOHYDQFHGXHWR
OLQJXLVWLFGHPDQGVDSSURSULDWHQHVVDQGUHOHYDQFHRIWH[WVHOHFWLRQVHIIHFWLYHQHVVRI
DFFRPPRGDWLRQVHYDOXDWRUELDVRIVFRULQJZULWWHQZRUNDQGRYHUDOOOLQJXLVWLFFRPSOH[LW\RIWKH

DVVHVVPHQWDQGWHVWGLUHFWLRQV$EHGL$EHGL+RIVWHWWHU	/RUG
'XUiQ0HQNHQ 
7KHH[WHQWWRZKLFKWKHVHFKDOOHQJHVLPSDFWWKHYDOLGLW\DQGUHOLDELOLW\RIDVVHVVPHQW
UHVXOWVIRU(/VLVPRVWFOHDUO\LOOXVWUDWHGWKURXJKDFWXDODVVHVVPHQWDUWLIDFWV )LJXUH LVDQ
H[DPSOHRIDOLWHUDU\DQDO\VLVWDVNIRUILIWKJUDGH,WLVDPXOWLSOHFKRLFHIRUPDWRQGHPDQG
VHOHFWHGUHVSRQVHLWHP

)LJXUH *UDGH3$5&&,$5(/$$VVHVVPHQW,WHP
7KLVVLQJXODUSDVVDJHLVZRUGVLQOHQJWKDQGSODFHVVLJQLILFDQWOLQJXLVWLFGHPDQGVXSRQ(/V
LQDZD\WKDWLWGRHVQRWIRUQDWLYH(QJOLVKVSHDNHUV7KRXJKWKLVUHDGLQJDQGLWVDFFRPSDQ\LQJ
TXHVWLRQVDUHLQWHQGHGWRDVVHVVFRPSUHKHQVLRQRIDOLWHUDU\WH[WWKHVFLHQWLILFQDWXUHRIWKH
DUWLFOHLQWURGXFHVVHYHUDOLPSDFWLQJYDULDEOHV7KHHOHPHQWVRISDVVLYHYRLFHLGLRPDWLF
ODQJXDJHDQGVFLHQWLILFYRFDEXODU\SUHVHQWFRQVWUXFWLUUHOHYDQWYDULDEOHVIRU(/VLQZD\VWKH\GR
QRWIRURWKHUVWXGHQWV0DQ\RIWKHGLIILFXOWWHUPVDUHWKRVHKDYLQJGLIIHUHQWPHDQLQJVLQ
HYHU\GD\ODQJXDJHYHUVXVWHFKQLFDOODQJXDJHHJPDWWHURUWKRVHWKDWGRQRWUHIHUWRVFLHQWLILF

FRQFHSWVEXWHQVXUHSUHFLVLRQLQVFLHQWLILFUHDVRQLQJHJOLNHO\VLJQLILFDQW7UXPEXOO	
6RODQR)ORUHV:HOOLQJWRQ	2VERUQH)XUWKHUPRUHWKHVHQWHQFHDQGWH[W
FRPSOH[LW\DEVHQWDPHDQLQJIXOFRQWH[WIRUODQJXDJHXVDJHLQVWDQGDUGL]HGDVVHVVPHQWFDQ
LQWHUIHUHZLWKWKHFRPSUHKHQVLRQDQGSHUIRUPDQFHRI(/V)HUJXVRQ7UXPEXOO	
6RODQR)ORUHV

)LJXUH *UDGH3$5&&,$5(/$$VVHVVPHQW,WHP
)LJXUH LVDQH[WHQGHGOHQJWKRQGHPDQGFRQVWUXFWHGUHVSRQVHLWHPIURPDQHLJKWK
JUDGHUHVHDUFKVLPXODWLRQWDVN7KLVDVVHVVPHQWWDVNUHTXLUHVWKDWVWXGHQWVGHFLSKHUDQGLQWHUSUHW
DVFLHQWLILFDOO\EDVHGDUWLFOHDQGYLGHR7KH\PXVWWKHQFRPSDUHDQGFRQWUDVWWKHWZRVRXUFHVRI
LQIRUPDWLRQXVLQJNH\LGHDVDQGGHWDLOVVXSSRUWHGE\HYLGHQFHWRHVWDEOLVKWKHLUSRLQWRIYLHZ
7KLVWDVNRIODQJXDJHSURGXFWLRQLVFRPSOH[DQGFKDOOHQJLQJIRUDOOVWXGHQWVEXWSDUWLFXODUO\VR
IRUVWXGHQWVOHDUQLQJWKH(QJOLVKODQJXDJH$VFDQEHVHHQE\WKLVDVVHVVPHQWLWHPDVWXGHQW¶V
ZULWLQJDELOLW\LVDVLJQLILFDQWIDFWRUXSRQWKHLURYHUDOOOLWHUDF\VFRUH:ULWLQJVFRUHVLPSDFWILIW\
SHUFHQWRIDVWXGHQW¶V3$5&&(/$DVVHVVPHQW)XUWKHUPRUHUHVSRQVHVFRGHG³5HVSRQVHLVQRW

ZULWWHQLQ(QJOLVK´DUHGHHPHGXQVFRUDEOHZLWKQRSRLQWVDZDUGHG+HQFHDQHYHQJUHDWHU
GLVFUHSDQWLPSDFWUHVXOWLQJIURPERWKIRUPDWDQGVFRULQJRIWKLVDVVHVVPHQWDIIHFWV(/VLQZD\V
WKDWLWGRHVQRWQDWLYH(QJOLVKVSHDNLQJVWXGHQWV 
)LJXUH LOOXVWUDWHVWKHGLIIHUHQWLDOSHUIRUPDQFHEHWZHHQ(/VDQGWKHRYHUDOOVWXGHQW
SRSXODWLRQWDNLQJWKH3$5&&(/$DVVHVVPHQWIRUWKHVFKRRO\HDU7KHUHLVD
WZHQW\VL[SHUFHQWDJHSRLQWJDSEHWZHHQ(/VDQGWKHHQWLUHVWXGHQWSRSXODWLRQZLWKUHJDUGWR
KDYLQJDFKLHYHGDWWKH³PHWH[FHHGHG´SHUIRUPDQFHOHYHOV$GGLWLRQDOO\WKHSHUFHQWDJHRI(/V
SHUIRUPLQJDWWKH³GLGQRWPHHW´OHYHOLVQHDUO\WZRDQGDKDOIWLPHVWKHSHUFHQWDJHIRUDOO
VWXGHQWV2QO\DWIRXUWKJUDGHGLGDVLQJOHSHUFHQWDJHRI(/VUHDFKWKH³H[FHHGHG´SHUIRUPDQFH
OHYHOZKLOHWKHDYHUDJHZDVVL[SHUFHQWIRUDOOVWXGHQWVWKURXJKRXWWKHVWDWH$GGLWLRQDOO\RQO\
IRXUSHUFHQWRIILIWKJUDGH(/V³PHW´WKHSURILFLHQF\VWDQGDUGVOHDYLQJQLQHW\VL[SHUFHQWWKDW
IDLOHGWRVFRUHDWDOHYHOGHHPHGSURILFLHQWKHDGHGLQWRPLGGOHVFKRRO7KLVFRPSDUHGWR
WKLUW\VL[SHUFHQWRIDOOILIWKJUDGHVWXGHQWVZKR³PHWH[FHHGHG´VWDQGDUGV$PDFURSHUVSHFWLYH
RIWKHGDWDLOOXVWUDWHVYDVWO\GLIIHUHQWOHYHOVRISHUIRUPDQFHRQWKLVDVVHVVPHQWIRU(/VDV
FRPSDUHGWRWKHJHQHUDOVWXGHQWSRSXODWLRQ 


)LJXUH 3HUFHQWDJHRI³(QJOLVK/HDUQHUV´9HUVXV³$OO6WXGHQWV´DW(DFK3HUIRUPDQFH/HYHO
RQWKH3$5&&(/$$VVHVVPHQW


0DWKHPDWLFV

7KHPDWKHPDWLFVSRUWLRQRIWKH3$5&&H[DPDVVHVVHVWKHVXEGRPDLQVRIPDMRUFRQWHQW
DGGLWLRQDODQGVXSSRUWLQJFRQWHQWH[SUHVVLQJPDWKHPDWLFDOUHDVRQLQJDQGPRGHOLQJDQG
DSSOLFDWLRQ6WXGHQWVDUHDVNHGWRVROYHPXOWLVWHSPDWKSUREOHPVWKDWUHTXLUHUHDVRQLQJZLWKLQ
DUHDOZRUOGFRQWH[W0DWKHPDWLFVLWHPVDUHPDGHXSRIERWKRQGHPDQGVHOHFWHGDQG
FRQVWUXFWHGUHVSRQVHVPXOWLSOHFKRLFHVKRUWDQGPXOWLVWHSZULWWHQUHVSRQVHV3$5&&
$VVHVVPHQW&ULWLFDOLVVXHVIRU(/VZLWKUHVSHFWWR3$5&&DUHFRQVLVWHQWZLWKWKRVH
RXWOLQHGLQWKHUHVHDUFKFRQVWUXFWLUUHOHYDQFHGXHWROLQJXLVWLFGHPDQGVDSSURSULDWHQHVVDQG
UHOHYDQFHRIWH[WVHOHFWLRQVHIIHFWLYHQHVVRIDFFRPPRGDWLRQVHYDOXDWRUELDVRIVFRULQJZULWWHQ

ZRUNDQGRYHUDOOOLQJXLVWLFFRPSOH[LW\RIWKHDVVHVVPHQWDQGWHVWGLUHFWLRQV$EHGL
$EHGL+RIVWHWWHU	/RUG'XUiQ0HNHQ
7KHH[WHQWWRZKLFKWKHVHFKDOOHQJHVLPSDFWWKHYDOLGLW\DQGUHOLDELOLW\RIDVVHVVPHQW
UHVXOWVIRU(/VLQPDWKHPDWLFVLVPRVWFOHDUO\LOOXVWUDWHGWKURXJKDFWXDODVVHVVPHQWDUWLIDFWV
)LJXUH LVDVHYHQWKJUDGHH[DPSOHIURPDWDVNDVVHVVLQJFRQFHSWVVNLOOVDQGSURFHGXUHV
3DUW$LVDPXOWLSOHFKRLFHIRUPDWRQGHPDQGVHOHFWHGUHVSRQVHLWHP3DUW%LVDVKRUWOHQJWK
RQGHPDQGFRQVWUXFWHGUHVSRQVHLWHP

 
)LJXUH *UDGH3$5&&,$50DWKHPDWLFV$VVHVVPHQW,WHP
7KLVDVVHVVPHQWLWHPSXUSRUWHGO\DVVHVVLQJRQO\PDWKHPDWLFDOVNLOOVDQGFRQFHSWVLV
KLJKO\GHSHQGHQWRQODQJXDJHDQGOLWHUDF\VNLOOV,WLVDKHDYLO\WH[WEDVHGZRUGSUREOHPWKDW
UHTXLUHVVWXGHQWVWRGHFLSKHUWKHODQJXDJHDQGUHJLVWHURIPDWKHPDWLFVWRGHWHUPLQHWKHSUHFLVH

FDOFXODWLRQVQHHGHGWRGHGXFHWKHFRUUHFWDQVZHU )LJXUHH[HPSOLILHVERWKWKHOLQJXLVWLFDQG
FXOWXUHEXUGHQXQGHUSLQQLQJWKLVPDWKHPDWLFVSUREOHPIRU(/V,Q3DUW$WKHXVHRIWKHZRUG
³FDVH´LVXQQHFHVVDULO\SUREOHPDWLFDVLWKDVPXOWLSOHPHDQLQJVGHSHQGLQJRQFRQWH[W
VLWXDWLRQDO³DFDVHRIPLVWDNHQLGHQWLW\´OHJDO³DOLEHOFDVH´PHGLFDO³FDVHVRIWKH
&RURQDYLUXV´DVZHOODVLWVLQWHQGHGXVHKHUHDVDFRQWDLQHUGHVLJQHGWRKROGVRPHWKLQJ(YHQ
ZLWKLWVLQWHQGHGXVHWKHUHDUHPXOWLSOHLQWHUSUHWDWLRQVGHSHQGLQJXSRQWKHSDUWRIVSHHFK$VD
QRXQFDVHLVDFRQWDLQHUYHUVXVLWVXVHDVDYHUEPHDQLQJWRHQFORVH³VWHHOFDVHG´RUWRLQVSHFW
³FDVLQJWKHKLGHRXW´$EVHQWDPRUHIXOODQGPHDQLQJIXOFRQWH[WIRUODQJXDJHLQVWDQGDUGL]HG
DVVHVVPHQWWKHZRUGLQJDQGVHQWHQFHVWUXFWXUHFDQLQWHUIHUHZLWKWKHFRPSUHKHQVLRQDQG
SHUIRUPDQFHRI(/VLQZD\VLWGRHVQRWIRUQDWLYHVSHDNHUVRI(QJOLVK)HUJXVRQ
7UXPEXOO	6RODQR)ORUHV7KLVSUREOHPH[HPSOLILHVWKHOLQJXLVWLFFRPSOH[LW\RI
LQVWUXFWLRQDODVVHVVPHQWVDVWKHPDMRUIDFWRUFRQWULEXWLQJWRWKHSHUIRUPDQFHJDSEHWZHHQ(/V
DQGWKHLUPRQROLQJXDO(QJOLVKVSHDNLQJSHHUV$EHGL$EHGL+RIVWHWWHU	/RUG
6RODQR)ORUHV	7UXPEXOO6RODQR)ORUHV$GGLWLRQDOO\WKH³UHDOZRUOG´
DSSOLFDWLRQRIWKLVDVVHVVPHQWLWHPLVJURXQGHGLQVWDUNVRFLRHFRQRPLFGLIIHUHQFHV$JDLQLQ
)LJXUH WKHRSHUDWLQJFRQVWUXFWRIWKHSUREOHPLVWKHVWXGHQWDVRZQHURIWKHODXQGURPDW
7KLVFRQVWUXFWLVSUREOHPDWLFIRUPDQ\VWXGHQWVZKRIRUVRFLRHFRQRPLFRUFXOWXUDOUHDVRQV
PD\XWLOL]HODXQGURPDWVWRFOHDQWKHLUFORWKHV)LUVWWKHSUREOHPSUHVXPHVDODXQGURPDW¶V
UHVSRQVLELOLW\RISURYLGLQJFOHDQLQJVXSSOLHVWRFXVWRPHUVZKHUHDVPDQ\VWXGHQWVZRXOGKDYH
WKHOLYHGH[SHULHQFHRISXUFKDVLQJWKRVHLWHPVHOVHZKHUHDWDOHVVHUFRVWDQGEULQJLQJWKHPWRWKH
ODXQGURPDWWRPDNHXVHRIWKHPDFKLQHV)XUWKHUPRUHWKHSULFHSRLQWVSURYLGHGLQWKHSUREOHP
YDU\VLJQLILFDQWO\IURPDQ\UHDOOLIHH[SHULHQFHWKDWVWXGHQWVZRXOGKDYHLQSXUFKDVLQJWKHVH

LWHPVDQGQHJDWHVDQ\VXFKDFWXDOH[SHULHQFH$VVXFKVWXGHQWVRIORZHUVRFLRHFRQRPLFVWDWXV
RIZKLFK(/VPDNHXSDJUHDWHUSURSRUWLRQPD\KDYHOLYHGH[SHULHQFHVWKDWFUHDWHEURDGHU
HTXLW\FRQFHUQVLQDOORZLQJDOOVWXGHQWVWRUHVSRQGWRWKHVHTXHVWLRQVHTXDOO\DQGDVLQWHQGHG

)LJXUH *UDGH3$5&&,$50DWKHPDWLFV$VVHVVPHQW,WHP
)LJXUH LVDWKLUGJUDGHH[DPSOHIURPDWDVNIRUH[SUHVVLQJPDWKHPDWLFDOUHDVRQLQJ
3DUW&LVDVKRUWOHQJWKRQGHPDQGFRQVWUXFWHGUHVSRQVHLWHP3DUW'LVDQRQGHPDQG
FRQVWUXFWHGUHVSRQVHLWHPRIPHGLXPWRH[WHQGHGOHQJWK,QWKLVDVVHVVPHQWWDVNDVWXGHQWPXVW
DJDLQEHDEOHWRGHFLSKHUODQJXDJHWRGHWHUPLQHWKHPDWKHPDWLFDOFDOFXODWLRQVQHHGHGWRDUULYHDW
WKHFRUUHFWDQVZHU0RUHRYHUWKLVLWHPDVNVVWXGHQWVWRZULWHRXWWKHVWHSVLQYROYHGLQVROYLQJ
WKHSUREOHPDQGWRH[SODLQWKHLUWKLQNLQJ³6KRZLQJWKHSURFHVVIRUDWWDLQLQJDQDQVZHULQYROYHV
ODQJXDJHWRH[SODLQWKHVWHSVLQYROYHG$VVXFKDQ(/VWXGHQWPXVWQRWRQO\EHDEOHWR
FRPSUHKHQGWKHPDWKUHJLVWHUWKH\PXVWEHDEOHWRSURGXFHLWDVZHOO´0HQNHQS
7KLVLWHPLVUHIOHFWLYHRIEURDGHUVKLIWVPRUHFRPSOH[ODQJXDJHXVDJHDQGGHPRQVWUDWLQJD
VWXGHQW¶VDELOLW\WRVKRZKRZWKH\DUULYHGDWDQDQVZHULQSHUIRUPDQFHEDVHGDVVHVVPHQWV

6LPLODUWRWKHSUHYLRXVH[DPSOHWKLVLWHPSRVHVDGGLWLRQDOFRQFHUQVRIFXOWXUDOYDOLGLW\DVD
PRUHGHWDLOHGXQGHUVWDQGLQJRIWKH$PHULFDQVSRUWRIEDVNHWEDOOSURYLGHVDQLQKHUHQWDGYDQWDJH
ZKHQUHVSRQGLQJWRWKHTXHVWLRQV7KHFRPELQDWLRQRIWKHVHIDFWRUVFUHDWHDWHVWH[SHULHQFH
ULGGOHGZLWKFRQVWUXFWLUUHOHYDQWYDULDEOHVWKDWUHVXOWLQDVLJQLILFDQWO\GLVFUHSDQWWHVWLQJ
H[SHULHQFHIRU(/VWKDQWKHLU(QJOLVKVSHDNLQJSHHUV
)LJXUH LOOXVWUDWHVWKHGLIIHUHQWLDOSHUIRUPDQFHEHWZHHQ(/VDQGWKHRYHUDOOVWXGHQW
SRSXODWLRQWDNLQJWKH3$5&&PDWKHPDWLFVDVVHVVPHQWIRUWKHVFKRRO\HDU7KHUHLV
DWZHQW\SHUFHQWDJHSRLQWJDSEHWZHHQ(/VDQGWKHHQWLUHVWXGHQWSRSXODWLRQZLWKUHJDUGWR
KDYLQJDFKLHYHGDWWKH³PHWH[FHHGHG´SHUIRUPDQFHOHYHOV$GGLWLRQDOO\WKHSHUFHQWDJHRI(/V
SHUIRUPLQJDWWKH³GLGQRWPHHW´OHYHOLVQHDUO\GRXEOHWKHSHUFHQWDJHIRUDOOVWXGHQWV2QO\D
VLQJOHSHUFHQWDJHRI(/VUHDFKHGWKH³H[FHHGHG´SHUIRUPDQFHOHYHOZKLOHWKHDYHUDJHZDVILYH
SHUFHQWIRUDOOVWXGHQWVWKURXJKRXWWKHVWDWH$GGLWLRQDOO\RQO\ILYHSHUFHQWRIILIWKJUDGH(/V
³PHW´WKHSURILFLHQF\VWDQGDUGVOHDYLQJQLQHW\ILYHSHUFHQWWKDWIDLOHGWRVFRUHDWDOHYHORI
GHHPHGSURILFLHQWKHDGHGLQWRPLGGOHVFKRRO7KLVFRPSDUHGWRWKLUW\RQHSHUFHQWRIDOOILIWK
JUDGHVWXGHQWVZKR³PHWH[FHHGHG´VWDQGDUGV$PDFURSHUVSHFWLYHRIWKHGDWDLOOXVWUDWHVYDVWO\
GLIIHUHQWOHYHOVRISHUIRUPDQFHRQWKLVDVVHVVPHQWIRU(/VDVFRPSDUHGWRWKHJHQHUDOVWXGHQW
SRSXODWLRQ


)LJXUH 3HUFHQWDJHRI³(QJOLVK/HDUQHUV´9HUVXV³$OO6WXGHQWV´DW(DFK3HUIRUPDQFH/HYHO
RQWKH3$5&&0DWK$VVHVVPHQW

$&&(66IRU(//V
7KH$&&(66IRU(//VDVVHVVPHQWZDVGHYHORSHGE\WKH:,'$&RQVRUWLXP
IRUPHUO\NQRZQDV:RUOG&ODVV,QVWUXFWLRQDO'HVLJQDQG$VVHVVPHQW:,'$LVDQHGXFDWLRQDO
FRQVRUWLXPFXUUHQWO\PDGHXSRIVWDWHVLQFOXGLQJ,OOLQRLVDVZHOODVWHUULWRULHVIHGHUDO
DJHQFLHVDQGKXQGUHGVRILQWHUQDWLRQDOVFKRROV:,'$GHVLJQVDQGLPSOHPHQWV(QJOLVK
ODQJXDJHGHYHORSPHQWSURILFLHQF\VWDQGDUGVDQGDVVHVVPHQWVIRUNLQGHUJDUWHQWKURXJKWZHOIWK
JUDGH(/V$GGLWLRQDOO\:,'$SURYLGHVSURIHVVLRQDOOHDUQLQJRSSRUWXQLWLHVIRUHGXFDWRUVDQG
FRQGXFWVUHVHDUFKRQLQVWUXFWLRQDODQGDVVHVVPHQWSUDFWLFHVIRU(/V:,'$
$&&(66LVDFRPSXWHUEDVHGDGDSWLYHWHVWWKDWDVVHVVHVVWXGHQWV¶ODQJXDJHLQIRXU
GRPDLQVOLVWHQLQJUHDGLQJVSHDNLQJDQGZULWLQJ7KHDVVHVVPHQWLVJLYHQDQQXDOO\WR(/VLQ

ILUVWWKURXJKWZHOIWKJUDGHVWRDVVHVV(QJOLVKODQJXDJHSURILFLHQF\DQGFDQEHDGPLQLVWHUHGLQD
JURXSRULQGLYLGXDOVHWWLQJ:,'$.LQGHUJDUWHQVWXGHQWVWDNHDSDSHUEDVHGWHVW
DGPLQLVWHUHGLQGLYLGXDOO\DQGLQDJDPHOLNHLQWHUDFWLYHIRUPDW
7KH$&&(66WHVWLVPDGHXSRIIRXUSDUWVUHDGLQJOLVWHQLQJVSHDNLQJDQGZULWLQJ
DQGUHTXLUHVPLQXWHVRIWRWDOWHVWWLPH7KHWHVWLVTXDVLDGDSWLYHDQGUHVSRQGVWRWKH
SHUIRUPDQFHRILQGLYLGXDOVWXGHQWVURXWLQJVWXGHQWVWRZDUGVHDVLHURUPRUHFKDOOHQJLQJFRQWHQW
EDVHGRQWKHLUSHUIRUPDQFH7KHOLVWHQLQJDQGUHDGLQJGRPDLQVDUHWKHDGDSWLYHVHFWLRQVDQG
PXVWEHDVVHVVHGILUVW6WXGHQWVDUHWKHQJURXSHGLQWRRQHRIWKUHHOHYHOVRIWLHUVIRUWKHVSHDNLQJ
DQGZULWLQJSRUWLRQRIWKHDVVHVVPHQWEDVHGXSRQWKHLULQLWLDOSHUIRUPDQFH7KHUHDUHQRWLHU
FKDQJHVLQWKHDVVHVVPHQWDIWHUWKLVLQLWLDOSODFHPHQW$FFRUGLQJWR:,'$WKHWHVWLVGHVLJQHG
IRULQFUHDVHGVWXGHQWHQJDJHPHQWDQGKDVEXLOWLQDFFHVVLELOLW\DQGDFFRPPRGDWLRQVIHDWXUHVWR
ILWPRUHLQGLYLGXDOL]HGOHDUQLQJQHHGV:,'$8QOLNHWKH3$5&&DVVHVVPHQWSURFWRUV
RI$&&(66DUHUHTXLUHGWRFRPSOHWHDQRQOLQHWUDLQLQJFRXUVHSULRUWREHLQJFHUWLILHGWR
DGPLQLVWHUWKHWHVW 
$&&(66LWHPVDUHPDGHXSRIERWKRQGHPDQGVHOHFWHGDQGFRQVWUXFWHGUHVSRQVHLWHPV
6HOHFWHGUHVSRQVHLWHPVDUHLQPXOWLSOHFKRLFHIRUPDWZLWKVWXGHQWVDVNHGWRVHOHFWWKH³FRUUHFW´
DQVZHU&RQVWUXFWHGUHVSRQVHLWHPVUHTXLUHDQLQGHSHQGHQWZULWWHQRUVSRNHQUHVSRQVH)RUWKH
ZULWLQJWHVWVWXGHQWVW\SHWKHLUDQVZHUVLQWRWKHER[ZKLOHRQWKHVSHDNLQJWHVWWKH\VSHDND
UHVSRQVHLQWRDPLFURSKRQH:,'$3HU(66$VFKRROVZLWKLQ,OOLQRLVDUHPDQGDWHGWR
JLYHWKH$&&(66WR(/VDQQXDOO\ZLWKLQDQHVWDEOLVKHGWLPHIUDPHRIHDUO\-DQXDU\WR
PLG)HEUXDU\ 


(YDOXDWLQJ6WXGHQW(QJOLVK/DQJXDJH3URILFLHQF\
6WXGHQW¶VUHFHLYHDVFDOHVFRUHDQGSURILFLHQF\OHYHOIRUHDFKRIWKHIRXUODQJXDJH
GRPDLQVOLVWHQLQJVSHDNLQJUHDGLQJDQGZULWLQJDVZHOODVDGGLWLRQDOGRPDLQVWKDWIDFWRU
WKHVHLQLWLDOGRPDLQVWRJHWKHURUDOODQJXDJHOLWHUDF\DQGFRPSUHKHQVLRQ6WXGHQWVDUH
DVVLJQHGDQRYHUDOOFRPSRVLWHVFDOHVFRUHDQGSURILFLHQF\OHYHO6FDOHVFRUHVDUHEHWZHHQWKH
UDQJHVRIDQGIRUHDFKRIWKHGRPDLQV7KLVVFDOHVFRUHLVWKHQDVVRFLDWHGZLWKRQHRI
VL[SURILFLHQF\OHYHOVEDVHGRQWKHVL[:,'$(QJOLVKODQJXDJHGHYHORSPHQWOHYHOVGLVFXVVHG
HDUOLHULQWKLVUHYLHZOHYHOHQWHULQJOHYHOHPHUJLQJOHYHOGHYHORSLQJOHYHOH[SDQGLQJ
OHYHOEULGJLQJDQGOHYHOUHDFKLQJ7KHRUDOODQJXDJHGRPDLQLVDFRPELQDWLRQRIWKH
OLVWHQLQJDQGVSHDNLQJWHVWVZHLJKWHGWRJHWKHUDWILIW\SHUFHQWHDFK7KHOLWHUDF\GRPDLQLVD
FRPELQDWLRQRIWKHUHDGLQJDQGZULWLQJWHVWVZHLJKWHGWRJHWKHUDWILIW\SHUFHQWHDFK7KH
FRPSUHKHQVLRQGRPDLQLVDFRPELQDWLRQZHLJKWLQJWKHUHDGLQJWHVWDWVHYHQW\SHUFHQWDQGWKH
OLVWHQLQJWHVWDWWKLUW\SHUFHQW$VWXGHQW¶VRYHUDOOFRPSRVLWHVFRUHLVZHLJKWHGDWWKLUW\ILYH
SHUFHQWUHDGLQJWKLUW\ILYHSHUFHQWZULWLQJILIWHHQSHUFHQWOLVWHQLQJDQGILIWHHQSHUFHQW
VSHDNLQJ,QWKHVWDWHRI,OOLQRLVDQRYHUDOOFRPSRVLWHVFRUHRILVWKHWKUHVKROGIRU(/VWREH
UHFODVVLILHGDQGWRQRORQJHUTXDOLI\IRUDGGLWLRQDOODQJXDJHVXSSRUW:,'$ )LJXUH
VKRZVWKHVFDOHVFRUHDQGFRUUHVSRQGLQJSURILFLHQF\OHYHOVDVSUHVHQWHGRQDQLQGLYLGXDO
VWXGHQW¶VVFRUHUHSRUW


)LJXUH 6DPSOH6WXGHQW6FRULQJ5HSRUWIRU$&&(66IRU(//V
$&&(66VFRUHVDUHLQWHQGHGWRSURYLGHJUHDWHUGHWDLORQDQLQGLYLGXDOVWXGHQW¶VOHYHORI(QJOLVK
ODQJXDJHSURILFLHQF\UHODWLYHWRWKHIRXUGRPDLQVDVVHVVHG'RPDLQVFRUHVDUHVFDOHGYHUWLFDOO\
WRDOORZIRUFRPSDULVRQVZLWKLQDGRPDLQRYHUWLPH:,'$$FFRUGLQJO\$&&(66LV
DQDVVHVVPHQWWKDWDOORZVIRUWUDFNLQJVWXGHQWJURZWKDQGODQJXDJHGHYHORSPHQWRYHUWLPH7KH
SURILFLHQF\OHYHOVDOLJQPHQWWRWKHVL[:,'$SHUIRUPDQFHOHYHOVDOVRFRRUGLQDWHZLWKLQWKH
EURDGHU:,'$ODQJXDJHGHYHORSPHQWIUDPHZRUNDQG³FDQGRGHVFULSWRUV´WKDWZHUHGHVFULEHG
LQWKHOLWHUDWXUHUHYLHZ7KH:,'$IUDPHZRUNSURYLGHVVWXGHQWVIDPLOLHVDQGHGXFDWRUVZLWK
FOHDUDQGDFWLRQDEOHGHVFULSWRUVRIDVWXGHQW¶VUHDGLQHVVIRULQVWUXFWLRQ6FKRROGLVWULFWDQG
VWDWHUHSRUWVDOORZIRUEURDGHUDQDO\VHVWRLQIRUPSUDFWLFHVUHVRXUFHVDQGVXSSRUWVDWWKH
FODVVURRPVFKRRODQGGLVWULFWOHYHODVZHOODVSURYLGHDGGLWLRQDOLQIRUPDWLRQDERXWZKLFK
VWXGHQWVERWKLQGLYLGXDODQGJURXSVDUHDFKLHYLQJOLQJXLVWLFJURZWKUHODWLYHWRWKHIRXUDVVHVVHG
GRPDLQV:,'$

'HVSLWHWKHIDFWWKDW$&&(66LVDQDVVHVVPHQWGHVLJQHGIRU(/VWRGHWHUPLQHWKHLU
(QJOLVKODQJXDJHSURILFLHQF\WKHFULWLFDOLVVXHVDUHFRQVLVWHQWZLWKWKRVHSUHYLRXVO\GLVFXVVHGLQ
WKLVUHYLHZRIWKHUHVHDUFKFRQVWUXFWLUUHOHYDQFHGXHWROLQJXLVWLFGHPDQGVHIIHFWLYHQHVVRI
DFFRPPRGDWLRQVFKDQJHVPDGHWRWKHVFRULQJGLIIHUHQWLDOZHLJKWLQJRIODQJXDJHGRPDLQVDQG
RYHUDOOGLIILFXOW\RIWKHDVVHVVPHQW$EHGL$EHGL+RIVWHWWHU	/RUG
'XUiQ0HNHQ&RQVWUXFWLUUHOHYDQFHIRUWKH$&&(66WHVWGHULYHVSULPDULO\IURP
WKHGLIILFXOW\RIVHSDUDWLQJODQJXDJHSURILFLHQF\IURPDFDGHPLFODQJXDJHDQGRYHUDOOYDOLGLW\RI
DWWHPSWLQJWRFRQYH\DSSOLFDWLRQRIODQJXDJHWKURXJKDVWDQGDUGL]HGDVVHVVPHQW$GGLWLRQDO
LVVXHVDULVHZLWKWKHDSSOLFDWLRQRIGDWDDWWKHVWDWHGLVWULFWVFKRRODQGFODVVURRPOHYHO
$&&(66GDWDDORQHVKRXOGQRWEHWKHVROHIDFWRULQWKHUHGHVLJQDWLRQRI(/V7KLVLQIRUPDWLRQ
VKRXOGEHXWLOL]HGDORQJVLGHPXOWLSOHRWKHUPHDVXUHVWHDFKHUHYDOXDWLRQREVHUYDWLRQSDUHQW
LQSXWDFDGHPLFDFKLHYHPHQWRQFRQWHQWDUHDVWDQGDUGL]HGDVVHVVPHQWVWRGHWHUPLQHSODFHPHQW
SURJUDPPLQJDQGDGGLWLRQDOODQJXDJHDQGDFDGHPLFVXSSRUWVIRUVWXGHQWV7UXPEXOO%DVWHUUD
	6RODQR)ORUHV(/VDUHDQLQFUHGLEO\GLYHUVHDQGFRPSOH[VWXGHQWSRSXODWLRQZLWK
YDULHGQHHGVHQVXULQJDPHDQLQJIXODQGUHVSRQVLEOHDOLJQPHQWEHWZHHQDVVHVVPHQWGDWDDQG
GHFLVLRQPDNLQJPXVWEHDWRSSULRULW\IRUDOOHGXFDWRUVDQGSROLF\PDNHUV
,QVWUXPHQWDWLRQ
7KLVVWXG\XVHVWKUHHGLIIHUHQWLQVWUXPHQWVIRUGDWDDQDO\VLV(DFKZDVGLVFXVVHGLQGHWDLO
DQGZLWKWKHLQFOXVLRQRIFULWLFDOLVVXHVIRU(/VLQWKHSUHYLRXVVHFWLRQRIWKLVFKDSWHUHDFKLV
EULHIO\GHVFULEHGDVIROORZV7KH$&&(66IRU(//VDVVHVVPHQWLVWKHLQVWUXPHQWXVHGWR
PHDVXUHDQ(/¶VOHYHORIODQJXDJHSURILFLHQF\LQ(QJOLVK7KLVFRPSXWHUEDVHGVWDQGDUGL]HG
WHVWDVVHVVHVIRXUODQJXDJHGRPDLQVUHDGLQJZULWLQJVSHDNLQJDQGOLVWHQLQJSURYLGLQJDVFDOH

VFRUHDQGDFFRPSDQ\LQJSURILFLHQF\OHYHO7KH3$5&&DVVHVVPHQWLVWKH
LQVWUXPHQWXWLOL]HGWRPHDVXUHFRQWHQWDUHDSURILFLHQF\LQ(/$DQGPDWKHPDWLFV7KLV
FRPSXWHUEDVHGVWDQGDUGL]HGWHVWDVVHVVHVWKHVXEGRPDLQVRIOLWHUDU\WH[WLQIRUPDWLRQDOWH[WDQG
YRFDEXODU\IRUUHDGLQJDQGZULWLQJH[SUHVVLRQDQGNQRZOHGJHDQGXVHRIODQJXDJHFRQYHQWLRQV
IRUZULWLQJ7KHPDWKHPDWLFDOVXEGRPDLQVDVVHVVHGDUHPDMRUFRQWHQWDGGLWLRQDODQGVXSSRUWLQJ
FRQWHQWH[SUHVVLQJPDWKHPDWLFDOUHDVRQLQJDQGPRGHOLQJDQGDSSOLFDWLRQ3$5&&
SHUIRUPDQFHLVPHDVXUHGE\DVFDOHVFRUHIRUERWK(/$DQGPDWKHPDWLFVUDQJLQJIURPWR
7KLVVFDOHVFRUHLVWKHQDVVRFLDWHGZLWKRQHRIILYHSURILFLHQF\OHYHOVOHYHOGLG
QRW\HWPHHWH[SHFWDWLRQVOHYHOSDUWLDOO\PHWH[SHFWDWLRQVOHYHO
DSSURDFKHGH[SHFWDWLRQVOHYHOPHWH[SHFWDWLRQVDQGOHYHOH[FHHGHG
H[SHFWDWLRQV7KHILQDOLQVWUXPHQWXVHGIRUWKLVVWXG\LVVWXGHQWUHJLVWUDWLRQLQIRUPDWLRQIURP
WKHVFKRRO\HDU7KLVLQFOXGHVWKHGHPRJUDSKLFLQIRUPDWLRQWKDWIDPLOLHVUHSRUWDV
SDUWRIWKHLULQLWLDOSDSHUZRUNXSRQUHJLVWHULQJZLWKLQWKHGLVWULFWDWWKHEHJLQQLQJRIWKHVFKRRO
\HDU
'DWD$QDO\VLV
$VZDVSUHYLRXVO\GLVFXVVHGWKLVVWXG\HPSOR\VYDULRXVVWDWLVWLFDOWHVWVOLQHDU
FRUUHODWLRQ&KL6TXDUHWHVWRILQGHSHQGHQFHDQGOLQHDUUHJUHVVLRQPRGHOVWRPHDVXUHWKH
GHJUHHRIDVVRFLDWLRQDQGVWUHQJWKRIUHODWLRQVKLSDPRQJVWWKHYDULDEOHVWRWHVWWKHVHYHQ
K\SRWKHVHVDQGDQVZHUWKHIRXUUHVHDUFKTXHVWLRQV
/LQHDUFRUUHODWLRQZDVWKHVWDWLVWLFDOWHVWXWLOL]HGWRDQVZHUWKHILUVWUHVHDUFKTXHVWLRQDQG
WHVWLWVXQGHUO\LQJK\SRWKHVHV5HVHDUFKHUVXVHFRUUHODWLRQDV³DZD\RIXQGHUVWDQGLQJWKH
DVVRFLDWLRQEHWZHHQWZRYDULDEOHV´$EERWWS3HDUVRQ¶V&RUUHODWLRQ&RHIILFLHQW U 

LVXVHGWRPHDVXUHWKHUHODWLRQVKLSEHWZHHQWKHWZRLQWHUYDOOHYHOYDULDEOHVRIWKHGDWD:LWK
UHVSHFWWRWKHILUVWSDUWRIWKHLQLWLDOUHVHDUFKTXHVWLRQFRPSRVLWH$&&(66VFDOHVFRUHVDUH
FRUUHODWHGZLWK3$5&&UHDGLQJVFDOHVFRUHVWRGHWHUPLQHWKHVWUHQJWKDQGGLUHFWLRQRIWKH
FRUUHODWLRQ6LPLODUO\IRUWKHVHFRQGSDUWRIWKHUHVHDUFKTXHVWLRQFRPSRVLWH$&&(66VFDOH
VFRUHVDUHFRUUHODWHGZLWK3$5&&PDWKHPDWLFVVFDOHVFRUHVWRGHWHUPLQHWKHVWUHQJWKDQG
GLUHFWLRQRIWKHFRUUHODWLRQ6FDWWHUJUDPVVHUYHWRYLVXDOO\UHSUHVHQWWKHGDWD7KH+\SRWKHVLV
7HVWIRU3HDUVRQ¶V ULVXVHGDVWKHILUVWSURFHGXUHIRUGHWHUPLQLQJWKHVLJQLILFDQFHRIWKH
UHODWLRQVKLSEHWZHHQWKHWZRVWXG\YDULDEOHV,IWKH U YDOXHH[FHHGVWKHWDEOHGFULWLFDOYDOXHWKHQ
ZHFDQFRQFOXGHWKHUHODWLRQVKLSLVVWDWLVWLFDOO\VLJQLILFDQW$EERWW&RPSDULVRQWRWKH 7
WDEOHRIYDOXHVLVDVHFRQGPHWKRGIRULGHQWLI\LQJFULWLFDOYDOXHVDQGGHWHUPLQLQJWKHVLJQLILFDQFH
RIWKHUHODWLRQVKLSEHWZHHQWKHWZRYDULDEOHV7KLVLVGRQHE\WUDQVIRUPLQJWKH UYDOXHLQWRD W
UDWLRWKDWFDQWKHQEHFRPSDUHGDJDLQVWWKHFULWLFDOYDOXHVRI 7 LQWKH ([FOXVLRQ9DOXHVIRUWKH7
'LVWULEXWLRQ WDEOH$SSHQGL[%,IWKH WVFRUHH[FHHGVWKHFULWLFDOYDOXHWKHQWKHUHODWLRQVKLSLV
VLJQLILFDQW$EERWW(IIHFWVL]HLVWKHWKLUGDQGILQDOWHFKQLTXHXVHGWRMXGJHWKH
VLJQLILFDQFHDQGVWUHQJWKRIWKHFRUUHODWLRQ7KHFRHIILFLHQWRIGHWHUPLQDWLRQ U FDQEHXVHGWR
DVVHVVWKHVWUHQJWKRIWKHUHODWLRQVKLSDQGUHIHUVWRWKHDPRXQWRIYDULDQFHLQRQHYDULDEOHDV
H[SODLQHGE\WKHRWKHU$EERWW$EERWWGHILQHVWKLVDV³WKHSHUFHQWDJHRIWKH
YDULDQFHLQRQHYDULDEOHRXWFRPHFRQWULEXWHGE\DQRWKHUSUHGLFWRU´S7KH U YDOXHLV
WKHH[SODLQHGYDULDQFHWKXVOHDYLQJWKHUHPDLQLQJSHUFHQWDJHDVWKHXQH[SODLQHGYDULDQFH
FDXVHGE\RWKHUYDULDEOHV&RKHQHVWDEOLVKHGWKHIROORZLQJFRQYHQWLRQVIRUGHWHUPLQLQJ
WKHHIIHFWVL]HRIU VPDOOHIIHFWVL]H U  U PHGLXPHIIHFWVL]H U  U 
ODUJHHIIHFWVL]H U  U 7KHVHWKUHHDSSURDFKHVDUHXVHGWRGHWHUPLQHWKH

VWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQ(QJOLVKODQJXDJHSURILFLHQF\DQGDFKLHYHPHQWRQ
JUDGHOHYHOFRQWHQWDUHDVWDQGDUGL]HGDVVHVVPHQWVLQUHVSRQVHWRWKHILUVWUHVHDUFKTXHVWLRQ
&URVVWDEXODWLRQDQDO\VHVDUHSHUIRUPHGWRIXUWKHUDQDO\]HWKHFRQQHFWLRQEHWZHHQWKHVHWZR
VWXG\YDULDEOHV)XUWKHUPRUHWKH&KL6TXDUHWHVWRILQGHSHQGHQFHZDVXVHGWRGHWHFWSDWWHUQV
WKDWPD\LQGLFDWHUHODWHGQHVVEHWZHHQWKHWZRYDULDEOHV$VVWDWHGLQ$EERWW³WKH&KL
6TXDUHSURFHGXUHVWDWLVWLFDOO\DQDO\]HVWKHGLIIHUHQFHVDPRQJWKHGDWDLQFRQWLQJHQF\WDEOHVWR
GHWHUPLQHZKHWKHUWKHSDWWHUQVRIGLIIHUHQFHDUHGLIIHUHQWHQRXJKWREHFRQVLGHUHGVWDWLVWLFDOO\
VLJQLILFDQW´S,QDSSO\LQJWKLVWHVWLIZHUHMHFWWKHQXOOK\SRWKHVLVVWDWLQJWKDWWKHUHLV
FRPSOHWHLQGHSHQGHQFHDQGQRUHODWLRQVKLSDPRQJWKHYDULDEOHVWKHQZHFDQGHPRQVWUDWHD
GHSHQGHQWUHODWLRQVKLSEHWZHHQ(QJOLVKODQJXDJHSURILFLHQF\DQGDFKLHYHPHQWRQFRQWHQWDUHD
DVVHVVPHQWV
/LQHDUFRUUHODWLRQZLOODJDLQEHXWLOL]HGWRDGGUHVVWKHVHFRQGUHVHDUFKTXHVWLRQDQGLWV
XQGHUO\LQJK\SRWKHVHV,QDGGLWLRQPXOWLSOHOLQHDUUHJUHVVLRQZLOOEHHPSOR\HGWRDQVZHUWKH
UHVHDUFKTXHVWLRQDQGWHVWLWVDFFRPSDQ\LQJK\SRWKHVHV0XOWLSOHOLQHDUUHJUHVVLRQLV³DSURFHVV
WKDWFUHDWHVDPRGHOIRUSUHGLFWLQJYDOXHVRIDQRXWFRPHYDULDEOHIURPSUHGLFWRUYDULDEOHVDORQJ
ZLWKDZD\RIH[SODLQLQJWKHYDULDQFHLQDQRXWFRPHYDULDEOH´$EERWWS7KLV
UHJUHVVLRQDQDO\VLVZLOODJDLQDOORZIRU3HDUVRQ¶V&RUUHODWLRQ&RHIILFLHQW U WREHXVHGWR
PHDVXUHWKHUHODWLRQVKLSEHWZHHQWKHLQWHUYDOOHYHOYDULDEOHVRIWKHGDWDFRUUHODWLQJWKHVWUHQJWK
DQGGLUHFWLRQRIWKHUHODWLRQVKLSEHWZHHQWKHLQGHSHQGHQWYDULDEOHVVFDOHVFRUHRIHDFKODQJXDJH
GRPDLQDQGWKHGHSHQGHQWYDULDEOHVRYHUDOO3$5&&(/$DQGPDWKHPDWLFVVFDOHVFRUHV
³0>XOWLSOH@/>LQHDU@5>HJUHVVLRQ@FDQEHXVHGWRSLQSRLQWWKHFRQWULEXWLRQRI U RILQGLYLGXDO
SUHGLFWRUV7KLVLQRQHRIWKHFKLHIFRQWULEXWLRQVRI0/5WRUHVHDUFK´$EERWWSS

,QDQVZHULQJWKHVHFRQGUHVHDUFKTXHVWLRQDQGWHVWLQJLWVXQGHUSLQQLQJK\SRWKHVHV U 
YDOXHVZLOOGHVFULEHWKHDPRXQWRIYDULDQFHLQRQHYDULDEOHH[SODLQHGE\DQRWKHUDQGFDQEHXVHG
WRKHOSGHWHUPLQHKRZPXFKYDULDQFHLVH[SODLQHGDQGWKHVLJQLILFDQFHRIWKDWYDULDQFHUHODWLYH
WRWKHHIIHFWVL]H&RKHQ7KHVWDQGDUGL]HG%HWDFRHIILFLHQWVDQG WWHVWDUHXVHGWR
GHWHUPLQHVLJQLILFDQFHRIWKHLQGHSHQGHQWYDULDEOHVVFDOHVFRUHRIHDFKODQJXDJHGRPDLQZLWK
3$5&&(/$DQGPDWKHPDWLFVVFDOHVFRUHVDVWKHGHSHQGHQWYDULDEOH 
:LWKUHVSHFWWRWKHWKLUGUHVHDUFKTXHVWLRQFRPSDULQJPHDQDQGPHGLDQ$&&(66
FRPSRVLWHVFRUHVZLWKLQWKHUDQJHVRI3$5&&DFDGHPLFSURILFLHQF\OHYHOVDUHXVHGWRSURYLGH
DQDQVZHUWRWKHTXHVWLRQDQGWHVWLWVXQGHUO\LQJK\SRWKHVLV7KLVWUHDWPHQWRIWKHGDWDDOORZV
IRUGHWHUPLQLQJWKHRYHUDOOFRPSRVLWH$&&(66VFRUHWKDWVHUYHVDVWKHWKUHVKROGIRUDFKLHYLQJ
SURILFLHQF\RQWKH3$5&&(/$DQGPDWKHPDWLFVDVVHVVPHQWIRURXUSDUWLFXODUVWXGHQW
SRSXODWLRQ+LVWRJUDPVDQGFURVVWDEXODWLRQWDEOHVZLOOYLVXDOO\LOOXVWUDWHWKHGDWD
7KHXVHRIVHYHQOLQHDUUHJUHVVLRQPRGHOVZLOOKHOSWRDQVZHUWKHIRXUWKUHVHDUFK
TXHVWLRQDQGWHVWLWVDFFRPSDQ\LQJK\SRWKHVHV7KLVDOORZVIRUWKHFRPSDULVRQRIPRGHO
VXPPDU\FKDQJHVZLWKWKHLQWURGXFWLRQRIDGGLWLRQDOSUHGLFWRUYDULDEOHV$EERWW
$FFRUGLQJWR$EERWW³WKHVHVXEYDULDEOHVFDQWKHQEHXQGHUVWRRGLQWKHLUUHODWLRQVKLSWR
WKHRXWFRPHYDULDEOH´S2YHUDOO3$5&&VFDOHVFRUHVIRU(/$DQGPDWKHPDWLFVDUHWKH
GHSHQGHQWRXWFRPHYDULDEOHDQG(QJOLVKODQJXDJHSURILFLHQF\OHYHOODQJXDJHGRPDLQV
VSHDNLQJOLVWHQLQJUHDGLQJDQGZULWLQJVRFLRHFRQRPLFVWDWXVDQGUDFHHWKQLFLW\WKH
LQGHSHQGHQWYDULDEOHV 
0RGHORQHLQFOXGHV(QJOLVKODQJXDJHSURILFLHQF\YDULDEOHVRQO\7KH3$5&&VFDOH
VFRUHVIRU(/$DQGPDWKHPDWLFVDUHWKHGHSHQGHQWYDULDEOHVZLWK(QJOLVKODQJXDJHSURILFLHQF\

OHYHOVDVWKHLQGHSHQGHQWYDULDEOH$VWXGHQW¶VOHYHORI(QJOLVKODQJXDJHSURILFLHQF\LV
PHDVXUHGXVLQJWKH$&&(66FRPSRVLWHVFRUHDQGGHILQHGE\WKHDFFRPSDQ\LQJ:,'$
SURILFLHQF\OHYHODQGSHUIRUPDQFHGHVFULSWRUV7KHFRPSRVLWH$&&(66VFRUHLVGHULYHGE\
ZHLJKWLQJDQGFRPELQLQJWKHIRXUODQJXDJHGRPDLQVUHDGLQJZULWLQJ
OLVWHQLQJVSHDNLQJ)RUWKHSXUSRVHVRIWKLVVWXG\(/VDUHGLYLGHGLQWRWKUHHOHYHOV
PHDVXULQJGLIIHUHQWGHJUHHVRI(QJOLVKODQJXDJHSURILFLHQF\ORZPHGLXPDQGKLJKWKLV
YDULDEOHLVRSHUDWLRQDOL]HGE\GXPP\YDULDEOHVIRUHDFKGLVWLQFWOHYHORIODQJXDJHSURILFLHQF\DV
VKRZQLQ7DEOH 3HU$EERWW³WUDQVIRUPLQJSUHGLFWRUVWRVHWVRIVXEYDULDEOHVFDQEH
GRQHXVLQJGXPP\´YDULDEOHVS$GXPP\YDULDEOHLVGHILQHGIRUHDFKUDQJHRI(QJOLVK
ODQJXDJHSURILFLHQF\IRUH[DPSOHLIWKHVWXGHQWKDVORZ(QJOLVKSURILFLHQF\DQGLI
RWKHUZLVH6WXGHQWVZKRVHRYHUDOOFRPSRVLWH$&&(66VFRUHZDVEHWZHHQDDQGZHUH
LGHQWLILHGDVKDYLQJORZ(QJOLVKSURILFLHQF\7KHVHSURILFLHQF\OHYHOVFRUUHVSRQGZLWKWKH
HQWHULQJOHYHODQGEHJLQQLQJOHYHOSHUIRUPDQFHOHYHOVDVLGHQWLILHGE\:,'$6WXGHQWV
ZKRVHRYHUDOOFRPSRVLWH$&&(66VFRUHZDVEHWZHHQDQGZHUHLGHQWLILHGDVKDYLQJ
PHGLXP(QJOLVKODQJXDJHSURILFLHQF\7KHVHSURILFLHQF\OHYHOVFRUUHVSRQGZLWKWKHGHYHORSLQJ
OHYHODQGH[SDQGLQJOHYHOSHUIRUPDQFHOHYHOVDVLGHQWLILHGE\:,'$6WXGHQWVZKRVH
RYHUDOOFRPSRVLWH$&&(66VFRUHZDVDERYHDZHUHLGHQWLILHGDVKDYLQJKLJK(QJOLVK
ODQJXDJHSURILFLHQF\7KHVHSURILFLHQF\OHYHOVFRUUHVSRQGZLWKWKHEULGJLQJOHYHODQG
UHDFKLQJOHYHOSHUIRUPDQFHOHYHOVDVLGHQWLILHGE\:,'$6WXGHQWVZLWKORZ(QJOLVK
ODQJXDJHSURILFLHQF\VHUYHGDVWKHUHIHUHQFHFDWHJRU\IRUWKHILUVWPRGHO
0RGHOWZRLQFOXGHVRQO\WKHXVHRIVXEVFRUHVIRUWKHIRXUDVVHVVHGODQJXDJHGRPDLQV
VSHDNLQJOLVWHQLQJUHDGLQJDQGZULWLQJ7KH3$5&&VFDOHVFRUHVIRU(/$DQGPDWKHPDWLFVDUH

WKHGHSHQGHQWYDULDEOHVZLWKWKHVFDOHVFRUHVIRUHDFKRIWKHIRXUDVVHVVHGODQJXDJHGRPDLQV
VSHDNLQJOLVWHQLQJUHDGLQJDQGZULWLQJDVWKHLQGHSHQGHQWYDULDEOHV$VWXGHQW¶VOHYHORI
(QJOLVKODQJXDJHSURILFLHQF\LQHDFKGRPDLQLVPHDVXUHGXVLQJWKH$&&(66VFDOHVFRUHIRU
WKDWSDUWLFXODUGRPDLQ 
0RGHOWKUHHFRQVLVWVRIVRFLRHFRQRPLFVWDWXVYDULDEOHVRQO\7KH3$5&&VFDOHVFRUHV
IRU(/$DQGPDWKHPDWLFVDUHWKHGHSHQGHQWYDULDEOHVZLWKVRFLRHFRQRPLFOHYHOVDVWKH
LQGHSHQGHQWYDULDEOH$VWXGHQW¶VVRFLRHFRQRPLFVWDWXVLVPHDVXUHGXVLQJWKHLUIDPLOLHV
TXDOLILFDWLRQIRUWKH1DWLRQDO6FKRRO/XQFK3URJUDP8QGHUFXUUHQWHOLJLELOLW\JXLGHOLQHVWR
TXDOLI\IRUIUHHOXQFKDIDPLO\RIIRXUPXVWKDYHDQDQQXDOKRXVHKROGLQFRPHRIOHVVWKDQ
7RTXDOLI\IRUUHGXFHGOXQFKDIDPLO\RIIRXUPXVWKDYHDQDQQXDOKRXVHKROGLQFRPH
RIOHVVWKDQ86'HSDUWPHQWRI$JULFXOWXUH)RUWKHSXUSRVHVRIWKLVVWXG\(/V
DUHGLYLGHGLQWRWKUHHVRFLRHFRQRPLFOHYHOVIUHHUHGXFHGDQGIXOOSD\7KLVYDULDEOHLV
RSHUDWLRQDOL]HGE\GXPP\YDULDEOHVIRUHDFKOHYHORIVRFLRHFRQRPLFVWDWXVDVVKRZQLQ 7DEOH
$GXPP\YDULDEOHLVGHILQHGIRUHDFKUDQJHRIVRFLRHFRQRPLFVWDWXVIRUH[DPSOHLIWKH
VWXGHQWTXDOLILHVIRUIUHHOXQFKDQGLIRWKHUZLVH6WXGHQWVTXDOLI\LQJIRUIUHHOXQFKVHUYHGDV
WKHUHIHUHQFHFDWHJRU\IRUWKLVPRGHO
0RGHOIRXULQFOXGHVUDFHDQGHWKQLFLW\YDULDEOHVRQO\7KH3$5&&VFDOHVFRUHVIRU(/$
DQGPDWKHPDWLFVDUHWKHGHSHQGHQWYDULDEOHVZLWKUDFHHWKQLFLW\DVWKHLQGHSHQGHQWYDULDEOH$
IDPLO\¶VVHOILGHQWLILFDWLRQRIGHPRJUDSKLFLQIRUPDWLRQRQUHJLVWUDWLRQIRUPVLVXVHGWRGHILQHD
VWXGHQW¶VUDFHHWKQLFLW\$VRXWOLQHGLQ 7DEOH WKLVYDULDEOHLVRSHUDWLRQDOL]HGWKURXJKILYH
GXPP\YDULDEOHVRQHIRUVWXGHQWVLGHQWLI\LQJDV$VLDQRQHIRU%ODFNRQHIRU+LVSDQLFRQHIRU

:KLWHDQGRQHIRU2WKHUFRQVWLWXWLQJ$PHULFDQ,QGLDQ3DFLILF,VODQGHUDQG7ZRRU0RUH
5DFHV6WXGHQWVLGHQWLI\LQJDV%ODFNVHUYHGDVWKHUHIHUHQFHFDWHJRU\
0RGHOILYHFRPELQHVWKHILUVWWZRPRGHOVZLWK3$5&&VFDOHVFRUHVIRU(/$DQG
PDWKHPDWLFVDVWKHGHSHQGHQWYDULDEOHVDQG(QJOLVKODQJXDJHSURILFLHQF\OHYHOVDQGWKHVFDOH
VFRUHVIRUHDFKRIWKHIRXU$&&(66DVVHVVHGODQJXDJHGRPDLQVDVWKHLQGHSHQGHQWYDULDEOHV
7KHUHH[LVWVDGHJUHHRIRYHUODSZLWKLQWKHPRGHODVDZHLJKWHGFRPELQDWLRQRIWKHIRXU
ODQJXDJHGRPDLQVLVXVHGWRGHWHUPLQHWKHFRPSRVLWHVFDOHVFRUHVXVHGWRGHILQHWKHODQJXDJH
SURILFLHQF\FODVVLILFDWLRQV
0RGHOVL[PHUJHVPRGHOVRQHWZRDQGWKUHHWRJHWKHUZLWK3$5&&VFDOHVFRUHVIRU
(/$DQGPDWKHPDWLFVDVWKHGHSHQGHQWYDULDEOHVDQG(QJOLVKODQJXDJHSURILFLHQF\OHYHOVWKH
VFDOHVFRUHVIRUHDFKRIWKHIRXU$&&(66DVVHVVHGODQJXDJHGRPDLQVDQGVRFLRHFRQRPLFOHYHOV
DVWKHLQGHSHQGHQWYDULDEOHV
7KHVHYHQWKDQGILQDOPRGHOFRPELQHVPRGHOVRQHWZRWKUHHDQGIRXUWRJHWKHUWRRIIHU
WKHPRVWFRPSUHKHQVLYHYLHZRIWKHUHODWLRQVKLSDPRQJWKHVWXG\YDULDEOHV7KH3$5&&VFDOH
VFRUHVIRU(/$DQGPDWKHPDWLFVDUHWKHGHSHQGHQWYDULDEOHVDQG(QJOLVKODQJXDJHSURILFLHQF\
OHYHOVWKHVFDOHVFRUHVIRUHDFKRIWKHIRXU$&&(66DVVHVVHGODQJXDJHGRPDLQVVRFLRHFRQRPLF
OHYHOVDQGUDFHHWKQLFLW\DVWKHLQGHSHQGHQWYDULDEOHV
7DEOH RXWOLQHVWKHGHILQLWLRQVRIWKHYDULDEOHVWREHLQFOXGHGLQWKLVDQDO\VLV
GHPRQVWUDWLQJKRZWKHLQGHSHQGHQWDQGFRQWUROYDULDEOHVZHUHRSHUDWLRQDOL]HGLQKHOSLQJWR
WUDQVODWHWKHUHVHDUFKTXHVWLRQVDQGK\SRWKHVHVLQWRDUHVHDUFKPHWKRGRORJ\DQGVWDWLVWLFDO
PRGHOLQJ




9DULDEOH 'HILQLWLRQRIWKHYDULDEOH
/RZ(QJOLVK/DQJXDJH3URILFLHQF\
LIWKHVWXGHQW
VRYHUDOO$&&(66SURILFLHQF\OHYHO
VFRUHZDVEHWZHHQDQGHQWHULQJ	EHJLQQLQJ
:,'$OHYHOVRWKHU
0HGLXP(QJOLVK/DQJXDJH3URILFLHQF\
LIWKHVWXGHQW
VRYHUDOO$&&(66SURILFLHQF\OHYHO
VFRUHZDVEHWZHHQDQGGHYHORSLQJ	H[SDQGLQJ
:,'$OHYHOVRWKHU
+LJK(QJOLVK/DQJXDJH3URILFLHQF\
LIWKHVWXGHQW
VRYHUDOO$&&(66SURILFLHQF\OHYHO
VFRUHZDVDERYHGHYHORSLQJ	H[SDQGLQJ:,'$
OHYHOVRWKHU
$&&(66/LVWHQLQJ'RPDLQ6FDOH6FRUH VWXGHQW
VVFDOHVFRUHIRUWKHOLVWHQLQJGRPDLQRIWKH
$&&(66DVVHVVPHQW
$&&(666SHDNLQJ'RPDLQ6FDOH6FRUH VWXGHQW
VVFDOHVFRUHIRUWKHVSHDNLQJGRPDLQRIWKH
$&&(66DVVHVVPHQW
$&&(665HDGLQJ'RPDLQ6FDOH6FRUH VWXGHQW
VVFDOHVFRUHIRUWKHUHDGLQJGRPDLQRIWKH
$&&(66DVVHVVPHQW
$&&(66:ULWLQJ'RPDLQ6FDOH6FRUH VWXGHQW
VVFDOHVFRUHIRUWKHZULWLQJGRPDLQRIWKH
$&&(66DVVHVVPHQW
)UHH/XQFK6WDWXV LIWKHVWXGHQWTXDOLILHVIRUIUHHOXQFKRWKHU
5HGXFHG/XQFK6WDWXV LIWKHVWXGHQWTXDOLILHVIRUUHGXFHGOXQFKRWKHU
)XOO3D\/XQFK6WDWXV LIWKHVWXGHQWTXDOLILHVIRUIXOOSD\OXQFKRWKHU
$VLDQ LIWKHIDPLO\RIWKHVWXGHQWVHOILGHQWLILHGDV$VLDQRQ
UHJLVWUDWLRQGHPRJUDSKLFLQIRUPDWLRQRWKHU
%ODFN LIWKHIDPLO\RIWKHVWXGHQWVHOILGHQWLILHGDV%ODFNRQ
UHJLVWUDWLRQGHPRJUDSKLFLQIRUPDWLRQRWKHU
+LVSDQLF LIWKHIDPLO\RIWKHVWXGHQWVHOILGHQWLILHGDV+LVSDQLF
RQUHJLVWUDWLRQGHPRJUDSKLFLQIRUPDWLRQRWKHU
2WKHU
LIWKHIDPLO\RIWKHVWXGHQWVHOILGHQWLILHGDV7ZRRU
0RUH5DFHV$PHULFDQ,QGLDQRU3DFLILF,VODQGHURQ
UHJLVWUDWLRQGHPRJUDSKLFLQIRUPDWLRQRWKHU
:KLWH LIWKHIDPLO\RIWKHVWXGHQWVHOILGHQWLILHGDV$VLDQRQ
UHJLVWUDWLRQGHPRJUDSKLFLQIRUPDWLRQRWKHU
UHIHUHQFHJURXS 

7DEOH 'HILQLWLRQRIWKH9DULDEOHVLQWKH$QDO\VLV

(WKLFDO&RQVLGHUDWLRQV
7KHLGHQWLW\RIVWXGHQWVKDVEHHQIXOO\SURWHFWHGDVQRQDPHVVKDOOEHREWDLQHGDVSDUWRI
WKHGDWDFROOHFWLRQSURFHVV7KHGDWDSURYLGHGWRWKHUHVHDUFKHUZDVFRPSLOHGXVLQJUDQGRP
LGHQWLILFDWLRQQXPEHUVZLWKWKHUHVHDUFKHUKDYLQJQRDFFHVVWRLGHQWLILDEOHLQIRUPDWLRQ7KH
UHVHDUFKZDVHQWLUHO\FRQILGHQWLDO7KHUHVXOWVRIWKHVWXG\SURYLGHDVXPPDU\RIFRPPRQ
FKDUDFWHULVWLFVDQGGRQRWUHYHDODQ\LGHQWLI\LQJFKDUDFWHULVWLFVRULQIRUPDWLRQRILQGLYLGXDO
VWXGHQWV7KLVUHVHDUFKZDVGHHPHGQRQUHYLHZDEOHE\WKH,5%EHFDXVHLWGRHVQRWLQYROYH
KXPDQVXEMHFWVVLQFHGHLGHQWLILHGGDWDVHWVFDQQRWEHWUDFHGEDFNWRWKHRULJLQDOVXEMHFWV
/LPLWDWLRQV
7KHUHH[LVWVRPHOLPLWDWLRQVWRWKLVVWXG\7KHILUVWLVWKHUHODWLYHO\VPDOOVDPSOHVL]HQ
 7KHVDPSOHVL]HLVVXFKWKDWLWLVGLIILFXOWWRJHQHUDOL]HWKHILQGLQJVWRDODUJHUSRSXODWLRQ
RIVWXGHQWVSDUWLFXODUO\IRUDJURXSRI(/VWKDWPD\EHPRUHOLQJXLVWLFDOO\KRPRJHQHRXV7KH
VWXG\GRHVKRZHYHUDLPWRFRQWULEXWHWRWKHERG\RIHGXFDWLRQDOUHVHDUFKRQWKHWRSLFRI
VWDQGDUGL]HGDVVHVVPHQWSUDFWLFHVIRU(/VDQGWKHUHODWLRQRIVHFRQGODQJXDJHSURILFLHQF\WR
DFKLHYHPHQWRQVWDQGDUGL]HGFRQWHQWDUHDDVVHVVPHQWV
$QRWKHUOLPLWDWLRQLVWKHSUHH[LVWLQJGLIIHUHQFHVDPRQJWKH(/VWXGHQWSRSXODWLRQXVHG
LQWKHVWXG\(DFKFKLOGKDVDXQLTXHHGXFDWLRQDOEDFNJURXQGDQGSHUVRQDOH[SHULHQFH7KH
DPRXQWRIWLPHVSHQWLQIRUPDOVFKRROLQJLQWKHLUSULPDU\ODQJXDJHOHQJWKRIUHVLGHQFHLQWKH
8QLWHG6WDWHVLQVWUXFWLRQDOVWUDWHJLHVDQGHIIHFWLYHQHVVRIWKHFODVVURRPWHDFKHUODQJXDJHDQG
DFDGHPLFVXSSRUWDYDLODEOHRXWVLGHRIVFKRRODQGYDULRXVRWKHUIDFWRUVPD\SRVHVRPHWKUHDWWR
WKHYDOLGLW\RIWKLVVWXG\(DFKVWXGHQWHQWHUVWKLVVWXG\LQDGLIIHUHQWSODFHRQWKHLUHGXFDWLRQDO
MRXUQH\ 

6LPLODUO\WKHVWXG\KDVOLPLWDWLRQVZLWKUHVSHFWWRWKHJHQHUDOL]DELOLW\RIWKHUDFLDODQG
HWKQLFLGHQWLWLHVRIWKHVWXGHQWSRSXODWLRQ5DFLDOHWKQLFFDWHJRULHVDUHEURDGO\GHILQHGDQG
HQFRPSDVVPDQ\GLIIHUHQWDQGXQLTXHLGHQWLWLHV$FFRUGLQJO\WKHDELOLW\WRJHQHUDOL]HWKLVVWXG\
DORQJUDFLDOHWKQLFILQGLQJVLVOLPLWHG
)LQDOO\WKHXVHRIVWDQGDUGL]HGDVVHVVPHQWVLWVHOIWRPHDVXUHODQJXDJHSURILFLHQF\DQG
NQRZOHGJHPRUHJHQHUDOO\LVDQLQKHUHQWOLPLWDWLRQ$VWKLVVWXG\DQGDZHDOWKRIVXSSRUWLQJ
UHVHDUFKGHWDLOODQJXDJHLVFRPSOH[G\QDPLFDQGVRFLDOO\FRQVWUXFWHG7RDWWHPSWWRGHILQH
RQH¶VOLQJXLVWLFFDSDELOLWLHVXVLQJDVWDQGDUGL]HGPHDVXUHZLOOVXUHO\PLVVWKHPDUNRQWKHUDQJH
RISRVVLELOLWLHVIRUDQ\LQGLYLGXDO$V%DNHUDQG:ULJKWQRWH
7KHVXEFRPSRQHQWVRIODQJXDJHSURILFLHQF\DUHQRWHDVLO\GHILQDEOHRUPHDVXUDEOH
$SDUWIURPODQJXDJHVNLOOVWKHUHDUHWKHTXDOLWDWLYHDVSHFWVRIODQJXDJHWKDWDUHQRW
VLPSO\UHGXFLEOHIRUWHVWLQJHJWKHHPRWLYHVWDWXVDQGSRHWLFIXQFWLRQVRIODQJXDJHV
7KHUHLVJURZLQJUHFRJQLWLRQWKDWDVLQJOHWHVWFDQQRWSURYLGHDQDFFXUDWHPHDVXUHRID
ELOLQJXDO¶VSURILFLHQF\S
7KHVDPHFDQEHVDLGIRUWKHXVHRIVWDQGDUGL]HGDVVHVVPHQWVLQDVVHVVLQJKXPDQNQRZOHGJHDQG
H[SHFWHGOHDUQLQJ7KXVDQGSHUKDSVLURQLFDOO\WKHXVHRIVWDQGDUGL]HGDVVHVVPHQWGDWDWR
DQDO\]HWKHLPSDFWRIVXFKGDWDLVLQLWVHOIDOLPLWDWLRQWRWKHVWXG\
&RQFOXVLRQ
7KLVVWXG\GLVFXVVHVWKHLVVXHVUHODWHGWRWKHFKDOOHQJHVRIWKHLQFOXVLRQRI(/VZLWKLQD
V\VWHPRIKLJKVWDNHVDFFRXQWDELOLW\7KHVWXG\VHHNVWRDGGUHVVWKHRYHUDUFKLQJLVVXHRIWKH
UHODWLRQVKLSEHWZHHQDQ(/¶VVHFRQGODQJXDJHSURILFLHQF\DQGWKHLUSHUIRUPDQFHRQIHGHUDOO\
PDQGDWHGVWDQGDUGL]HGFRQWHQWDUHDDVVHVVPHQWV&XUUHQWO\WKH6WDWHRI,OOLQRLVLVDWDFURVVURDGV

DVLWPDNHVGHFLVLRQVFRQFHUQLQJWKHIRUPDWDQGVWUXFWXUHRILWVDFFRXQWDELOLW\DVVHVVPHQWV
EHJLQQLQJLQWKHVFKRRO\HDU,WLVKRSHGWKDWWKLVVWXG\ZLOOKHOSGHYHORSDPRUH
FOHDUHPSLULFDOXQGHUVWDQGLQJRIWKHUHODWLRQVKLSEHWZHHQ(QJOLVKODQJXDJHSURILFLHQF\DQG
JUDGHOHYHOFRQWHQWDUHDDFKLHYHPHQWDVPHDVXUHGE\VWDQGDUGL]HGDVVHVVPHQWVWKDWFDQEHXVHG
WRLQIRUPGHFLVLRQPDNLQJIRU(/VDWWKHIHGHUDOVWDWHGLVWULFWVFKRRODQGFODVVURRPOHYHO7KH
HTXLW\LQDVVHVVPHQWDQGHGXFDWLRQDOH[SHULHQFHIRU(/VLVFULWLFDOWRRXUZRUNLQVFKRROVRI
SURYLGLQJDOOVWXGHQWVZLWKWKHNQRZOHGJHXQGHUVWDQGLQJVVWUDWHJLHVDQGFRQILGHQFHWRDFKLHYH
VXFFHVVLQDVHOIGHWHUPLQHGIXWXUH
















&+$37(5)285),1',1*6$1'$1$/<6,62)7+('$7$

,QWURGXFWLRQ

7KLVFKDSWHUSURYLGHVDQRYHUYLHZRIWKHGDWDDQGDQDO\VLVRIWKHUHVXOWVUHODWLQJWRHDFK
RIWKHUHVHDUFKTXHVWLRQVDQGXQGHUO\LQJK\SRWKHVHV7KHSXUSRVHRIWKLVTXDVLH[SHULPHQWDO
FRUUHODWLRQDOGHVLJQTXDQWLWDWLYHVWXG\ZDVWRH[DPLQHWKHUHODWLRQVKLSEHWZHHQ(/V¶VHFRQG
ODQJXDJHSURILFLHQF\DQGDFKLHYHPHQWRQIHGHUDOO\PDQGDWHGVWDQGDUGL]HGFRQWHQWDUHD
DVVHVVPHQWV$PRUHFOHDUO\GHYHORSHGHPSLULFDOXQGHUVWDQGLQJRIWKHUHODWLRQVKLSEHWZHHQ
(QJOLVKODQJXDJHSURILFLHQF\DQGJUDGHOHYHOFRQWHQWDUHDDFKLHYHPHQWDVPHDVXUHGE\
SHUIRUPDQFHEDVHGVWDQGDUGL]HGWHVWVZLOOKHOSWRLQIRUPERWKOHJLVODWRUVDQGHGXFDWRUVDVWR
DVVHVVPHQWSUDFWLFHVDQGSROLFLHVWKDWDUHPRVWHTXLWDEOHDQGYDOLGIRU(/VDQGWKHLUVFKRRO
FRPPXQLWLHV 
$VGLVFXVVHGLQWKHSUHYLRXVFKDSWHUWKLVVWXG\XWLOL]HGWKUHHGLIIHUHQWLQVWUXPHQWVIRU
GDWDDQDO\VLV7KH$&&(66IRU(//VDVVHVVPHQWZDVWKHLQVWUXPHQWXVHGWRPHDVXUHDQ
(/¶VOHYHORIODQJXDJHSURILFLHQF\LQ(QJOLVK7KH3$5&&DVVHVVPHQWZDVWKHLQVWUXPHQW
XWLOL]HGWRPHDVXUHJUDGHOHYHOFRQWHQWDUHDSURILFLHQF\LQ(/$DQGPDWKHPDWLFV7KHILQDO
LQVWUXPHQWXVHGIRUWKLVVWXG\ZDVVWXGHQWUHJLVWUDWLRQLQIRUPDWLRQIURPWKHVFKRRO
\HDU7KLVLQFOXGHGWKHGHPRJUDSKLFLQIRUPDWLRQWKDWIDPLOLHVUHSRUWHGDVSDUWRIWKHLULQLWLDO
SDSHUZRUNXSRQUHJLVWHULQJZLWKLQWKHGLVWULFWDWWKHEHJLQQLQJRIWKHVFKRRO\HDU7KH
UHODWLRQVKLSEHWZHHQWKH$&&(66DQG3$5&&VFRUHVIRUDVPDOO\HWGLYHUVHJURXSRIWKLUG
WKURXJKILIWKJUDGH(/VZDVLQYHVWLJDWHGDQGDQDO\]HGLQWKLVTXDVLH[SHULPHQWDOFRUUHODWLRQDO
GHVLJQTXDQWLWDWLYHVWXG\

7KHRYHUDOOUHVHDUFKTXHVWLRQJXLGLQJWKLVVWXG\ZDV  +RZGRHVDQ(/V¶VHFRQGODQJXDJH
SURILFLHQF\LQIOXHQFHKLVKHUDFKLHYHPHQWRQIHGHUDOO\PDQGDWHGVWDQGDUGL]HGFRQWHQWDUHD
DVVHVVPHQWV"7KHIRXUUHVHDUFKTXHVWLRQVDQGVHYHQFRUUHVSRQGLQJK\SRWKHVHVDUHXWLOL]HGDVD
IUDPHZRUNIRUSUHVHQWLQJWKHILQGLQJVRIWKLVVWXG\7KHGDWDFROOHFWLRQSURFHGXUHVDQGUHVXOWV
RIWKHVWDWLVWLFDOWHVWVDSSOLHGIRUHDFKTXHVWLRQDUHUHYLHZHGDQGDUHIROORZHGE\DQDQDO\VLVRI
WKHGDWDIRUHDFKUHVHDUFKTXHVWLRQ7KHFKDSWHUFRQFOXGHVZLWKDVXPPDU\RIWKHILQGLQJV
5HVHDUFK4XHVWLRQ2QH
7KHILUVWUHVHDUFKTXHVWLRQJXLGLQJWKLVVWXG\ZDVZKDWLVWKHUHODWLRQVKLSEHWZHHQ
(QJOLVKODQJXDJHSURILFLHQF\DQGDFKLHYHPHQWRQJUDGHOHYHOFRQWHQWDUHDVWDQGDUGL]HG
DVVHVVPHQWVLQ(/$DQGPDWKHPDWLFV"7KHLQLWLDOK\SRWKHVLVIRUWKLVTXHVWLRQZDVWKHPRUH
DGYDQFHGWKHVWXGHQW¶VOHYHORIODQJXDJHSURILFLHQF\LQ(QJOLVKWKHKLJKHUWKHLUUHDGLQJ
DFKLHYHPHQW
/LQHDUFRUUHODWLRQZDVWKHVWDWLVWLFDOWHVWXWLOL]HGWRDQVZHUWKHILUVWUHVHDUFKTXHVWLRQDQG
WHVWWKHXQGHUO\LQJK\SRWKHVHV)RUWKHILUVWK\SRWKHVLVFRPSRVLWH$&&(66VFDOHVFRUHVZHUH
FRUUHODWHGZLWK3$5&&UHDGLQJVFDOHVFRUHVWRGHWHUPLQHWKHVWUHQJWKDQGGLUHFWLRQRIWKH
UHODWLRQVKLS7KHSULPDU\DVVXPSWLRQVIRUFRUUHODWLRQDVDVWDWLVWLFDOSURFHGXUHDUHDUDQGRPO\
FKRVHQVDPSOHYDULDEOHVWKDWDUHLQGHSHQGHQWRIRQHDQRWKHUYDULDEOHVWKDWDUHQRUPDOO\
GLVWULEXWHGHTXDOYDULDQFHVDQGDOLQHDUUHODWLRQVKLS$EERWW,QWKLVVWXG\DOO
DVVXPSWLRQVZLWKWKHH[FHSWLRQRIDUDQGRPO\FKRVHQVDPSOHZHUHPHW7KHGDWDVHWVZHUHQRW
OLQNHGDQGWKXVLQGHSHQGHQWRIRQHDQRWKHU%RWKVHWVRIGDWDUHSUHVHQWVFDOHGVFRUHVDQGZHUH
LQWHUYDOOHYHO 7DEOH VKRZVWKHGHVFULSWLYHVWDWLVWLFVIRUWKHVWXG\YDULDEOHVWKHYDULDEOHV
DSSHDUQRUPDOIURPWKHUHVXOWV


7DEOH 'HVFULSWLYH6WDWLVWLFVIRU&RUUHODWLRQRI$&&(66&RPSRVLWH6FDOH6FRUHVDQG
3$5&&(/$6FDOH6FRUHV

*UDSKVKRZVWKHKLVWRJUDPIRU$&&(66FRPSRVLWHVFDOHVFRUHV *UDSK GHSLFWVWKH
KLVWRJUDPIRU3$5&&(/$VFRUHV$VFDQEHVHHQRQWKHSDLURIJUDSKVERWKYDULDEOHVDSSHDU
QRUPDOO\GLVWULEXWHG7KHYDULDQFHVFDQEHFRQVLGHUHGHTXDODVQRJUDSKLVPDUNHGO\VNHZHG 

*UDSK+LVWRJUDPRI$&&(66&RPSRVLWH6FDOH6FRUHV


*UDSK+LVWRJUDPRI3$5&&(/$6FDOH6FRUHV

*UDSKDVFDWWHUJUDPGHSLFWLQJ3$5&&UHDGLQJVFDOHVFRUHVDQG$&&(66FRPSRVLWHVFDOH
VFRUHVVKRZVDOLQHDUUHODWLRQVKLSEHWZHHQWKHWZRVWXG\YDULDEOHV7KLVYLVXDOSDWWHUQLQGLFDWHV
DSRVLWLYHFRUUHODWLRQ$VDVWXGHQW¶V$&&(66FRPSRVLWHVFDOHVFRUHLQFUHDVHVLQYDOXHWKH
3$5&&UHDGLQJVFDOHVFRUHDOVRLQFUHDVHV7KHSDWWHUQRIGRWVLVIDLUO\HYHQO\GLVWULEXWHG
DURXQGWKHOLQHRIEHVWILWLQGLFDWLQJDUHODWLYHO\VWURQJDQGVWDWLVWLFDOO\VLJQLILFDQWUHODWLRQVKLS
EHWZHHQWKHWZRYDULDEOHV7KHRYHUDOOVKDSHRIWKHGRWVLVDQXSZDUGVORSLQJVWUDLJKWOLQH




*UDSK6FDWWHUJUDPRI3$5&&5HDGLQJ6FDOH6FRUHVDQG$&&(66&RPSRVLWH6FDOH6FRUHV

(YHQZLWKWKHVOLJKWYLRODWLRQRIWKHILUVWDVVXPSWLRQUHJDUGLQJUDQGRPO\FKRVHQVDPSOHV
DJUHHPHQWZLWKDOORIWKHRWKHUDVVXPSWLRQVHQDEOHVOLQHDUFRUUHODWLRQWRVWLOOEHXWLOL]HGDVD
VWDWLVWLFDOWHVWWRDQVZHUWKHILUVWUHVHDUFKTXHVWLRQDQGWHVWLWVWZRXQGHUO\LQJK\SRWKHVHV
/LQHDUFRUUHODWLRQLVDUREXVWWHVWDQGFDQSURYLGHPHDQLQJIXOUHVXOWVHYHQZLWKVOLJKWYLRODWLRQV
RILWVDVVXPSWLRQV$EERWW
7DEOH SUHVHQWVWKHGDWDIRUWKHOLQHDUFRUUHODWLRQRI$&&(66FRPSRVLWHVFDOHVFRUHV
DQG3$5&&(/$VFDOHVFRUHV7KHIROORZLQJDQDO\VLVHPSOR\HGWKUHHPHWKRGVWRGHWHUPLQHWKH
VWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQDVWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\DQGDFKLHYHPHQW
RQJUDGHOHYHOFRQWHQWDUHDVWDQGDUGL]HGDVVHVVPHQWVLQ(/$LQUHVSRQVHWRWKHILUVWUHVHDUFK
TXHVWLRQDQGLWVILUVWK\SRWKHVLV 


7DEOH &RUUHODWLRQV7DEOHIRU$&&(66&RPSRVLWH6FDOH6FRUHVDQG
3$5&&(/$6FDOH6FRUHV

7KH+\SRWKHVLV7HVWIRU3HDUVRQ¶V U ZDVXWLOL]HGILUVW7KH1XOO+\SRWKHVLVVWDWHVWKDW
WKHUHODWLRQEHWZHHQWKH$&&(66FRPSRVLWHSURILFLHQF\OHYHODQG3$5&&(/$VFDOHVFRUHLV
7KH$OWHUQDWLYH+\SRWKHVLVVWDWHVWKDWWKHFRUUHODWLRQLVQRW7KH &ULWLFDO([FOXVLRQ9DOXHV
IRU3HDUVRQ¶V&RUUHODWLRQV&RHIILFLHQWU WDEOH$SSHQGL[$VSHFLILHVWKDWWKHWZRWDLOHG
FULWLFDOYDOXHIRU U DWGHJUHHVRIIUHHGRPLVUGI +HQFHYDOXHVJUHDWHUWKDQ
DUHFRQVLGHUHGVWDWLVWLFDOO\VLJQLILFDQW7KH1XOO+\SRWKHVLVLVUHMHFWHGEHFDXVHWKH
FDOFXODWHGYDOXH U H[FHHGVWKHFULWLFDOYDOXHRIH[FOXVLRQ$VLJQLILFDQW
FRUUHODWLRQLQGLFDWHVWKDWDFDOFXODWHGYDOXHDVKLJKDVRXUYDOXHLVXQOLNHO\WRRFFXULIWKHUHLVQR
FRUUHODWLRQEHWZHHQWKHGDWDVHWV7KXVWKHFDOFXODWHG U RILVVWDWLVWLFDOO\VLJQLILFDQW 
7KHVHFRQGPHWKRGDSSOLHGIRUMXGJLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHWZR
YDULDEOHVZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHV
RI 7 RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQLQWRD WUDWLRRI7KH 7 WDEOHRI
YDOXHVKDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI ULV
VLJQLILFDQWEHFDXVHLWUHVXOWHGLQD W VFRUH WKDWH[FHHGHGWKHFULWLFDO 7YDOXH

7KHILQDOPHWKRGIRUDVVHVVLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQODQJXDJH
SURILFLHQF\DQGUHDGLQJDFKLHYHPHQWZDVWRH[DPLQHWKHHIIHFWVL]H:LWKFRUUHODWLRQWKH
VWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWZRYDULDEOHVFDQEHDVVHVVHGXVLQJWKHFRHIILFLHQWRI
GHWHUPLQDWLRQRU U $FFRUGLQJWR&RKHQDODUJHHIIHFWVL]HKDVDQ U YDOXHRI U  
RUJUHDWHU8VLQJWKLVPHDVXUHRXU U YDOXHRIUHSUHVHQWVDODUJHHIIHFWVL]H
LQGLFDWLQJDVWURQJDQGVWDWLVWLFDOO\VLJQLILFDQWUHODWLRQVKLSEHWZHHQDVWXGHQW¶VFRPSRVLWH
$&&(66VFRUHDQGWKHLU3$5&&UHDGLQJVFDOHVFRUH
7KURXJKXWLOL]LQJPXOWLSOHPHWKRGVWRDVVHVVWKHVWUHQJWKRIWKHUHODWLRQVKLSLWLVHYLGHQW
WKDWDVWXGHQW¶VFRPSRVLWH$&&(66SURILFLHQF\VFRUHSRVLWLYHO\FRUUHODWHVWRWKHLU3$5&&
UHDGLQJVFDOHVFRUH:LWKD3HDUVRQ&RHIILFLHQW U RIWKHVWUHQJWKRIWKHUHODWLRQVKLSDV
PHDVXUHGE\ U LV$VGHSLFWHGLQ )LJXUH DSSUR[LPDWHO\RIWKHYDULDQFHLQVFRUHV
LVH[SODLQHGE\WKHVHWZRYDULDEOHV


)LJXUH 7KH(IIHFW6L]HRI&RUUHODWLRQ5HDGLQJ$FKLHYHPHQWDQG
(QJOLVK/DQJXDJH3URILFLHQF\

1HDUO\KDOIRIDVWXGHQW¶V3$5&&UHDGLQJVFRUHFDQEHH[SODLQHGE\WKHLUFRPSRVLWH$&&(66
VFRUH7KLVHPSLULFDOXQGHUVWDQGLQJUHIOHFWVWKHUROHRI(QJOLVKODQJXDJHSURILFLHQF\DVDNH\
LQGLFDWRURIDFDGHPLFDFKLHYHPHQWIRU(/VRQWKH3$5&&VWDQGDUGL]HGDVVHVVPHQWIRU
(/$OLWHUDF\
7KH&KL6TXDUHWHVWRILQGHSHQGHQFHZDVXVHGWRGHWHFWSDWWHUQVWKDWPD\LQGLFDWH
UHODWHGQHVVEHWZHHQWKHWZRYDULDEOHV7KHDVVXPSWLRQVIRUWKH&KL6TXDUHWHVWRILQGHSHQGHQFH
DUHYDULDEOHVWKDWDUHLQGHSHQGHQWRIRQHDQRWKHUDQGKDYLQJQRH[SHFWHGFHOOIUHTXHQFLHVWKDW
DUHOHVVWKDQILYH$EERWW,QWKLVVWXG\WKHFHOOIUHTXHQF\DVVXPSWLRQZDVYLRODWHGGXH
WRWKHVPDOOHUVDPSOHVL]H7KHQXPEHURIFHOOVZLWKDFRXQWRIOHVVWKDQILYHLVQRWHG

RQWKHFRQWLQJHQF\WDEOH(YHQZLWKWKHYLRODWLRQWKLVVWDWLVWLFDOSURFHGXUHFDQVWLOOSURYLGH
PHDQLQJIXOUHVXOWVIRUWKHVWXG\$EERWW 7DEOH VKRZVWKHUHVXOWVRIWKH&KL6TXDUHWHVW
RILQGHSHQGHQFHEHWZHHQWKH(QJOLVKSURILFLHQF\OHYHOVRI(/VWXGHQWVDQGJUDGHOHYHOUHDGLQJ
SURILFLHQF\ 7DEOH VKRZVWKDWWKHK\SRWKHVLVRILQGHSHQGHQFHEHWZHHQ(QJOLVKODQJXDJH
SURILFLHQF\DQGUHDGLQJSURILFLHQF\LVUHMHFWHGWKHWZRVLGHG S YDOXHLV 

7DEOH &RQWLQJHQF\7DEOHDQG5HVXOWVRI&KL6TXDUH7HVWRI,QGHSHQGHQFHIRU
(QJOLVK3URILFLHQF\/HYHOVDQG*UDGH/HYHO5HDGLQJ3URILFLHQF\/HYHOV

$VLOOXVWUDWHGDERYHVWXGHQWVLQWKHORZ(QJOLVKODQJXDJHSURILFLHQF\FDWHJRU\DOOVFRUHGDWD
OHYHOGLGQRW\HWPHHWH[SHFWDWLRQV$OVRGHPRQVWUDWHGLQ 7DEOH LVWKHLQFUHDVHRIUHDGLQJ
SURILFLHQF\DVVWXGHQWVDFTXLUHPRUH(QJOLVKODQJXDJHSURILFLHQF\RIPHGLXP(QJOLVK
ODQJXDJHSURILFLHQF\VWXGHQWVVFRUHGDWDOHYHOSDUWLDOO\PHWH[SHFWDWLRQVRUDERYHZKLOH
RIKLJK(QJOLVKODQJXDJHSURILFLHQF\VWXGHQWVVFRUHGDOHYHOPHWH[SHFWDWLRQVIRUJUDGH
OHYHOUHDGLQJSURILFLHQF\7KH&KL6TXDUHYDOXHZDVVLJQLILFDQWDW*LYHQRXUFDOFXODWHG
YDOXHH[FHHGHGWKHFULWLFDOYDOXHLWFDQEHFRQFOXGHGWKDWWKHUHLVD
VWDWLVWLFDOO\VLJQLILFDQWGLIIHUHQFHDPRQJVWWKHUHDGLQJDFKLHYHPHQWRI(/VWXGHQWVEDVHGRQWKHLU
OHYHORI(QJOLVKSURILFLHQF\DWWKHOHYHO7KXV(QJOLVKODQJXDJHSURILFLHQF\LVFOHDUO\D

UHODWLRQDOIDFWRURIUHDGLQJDFKLHYHPHQWIRU(/VWXGHQWVRQWKH3$5&&(/$DVVHVVPHQWD
IHGHUDOO\PDQGDWHGSHUIRUPDQFHEDVHGVWDQGDUGL]HGDVVHVVPHQW
%DVHGXSRQOLQHDUFRUUHODWLRQDQGWKH&KL6TXDUHWHVWRILQGHSHQGHQFHLWLVHYLGHQWWKDW
WKHILUVWK\SRWKHVLVLVVXSSRUWHGE\WKHGDWD7KHHYLGHQFHIURPWKLVVWXGHQWSRSXODWLRQLQGLFDWHV
WKDWWKHPRUHDGYDQFHGDVWXGHQW¶VOHYHORIODQJXDJHSURILFLHQF\LQ(QJOLVKWKHKLJKHUWKHLU
UHDGLQJDFKLHYHPHQW
7KHVHFRQGK\SRWKHVLVIRUWKHILUVWUHVHDUFKTXHVWLRQZDVWKHPRUHDGYDQFHGWKH
VWXGHQW¶VOHYHORIODQJXDJHSURILFLHQF\LQ(QJOLVKWKHKLJKHUWKHLUPDWKHPDWLFVDFKLHYHPHQW
/LQHDUFRUUHODWLRQZDVDJDLQWKHVWDWLVWLFDOWHVWXWLOL]HGWRDQVZHUWKHILUVWUHVHDUFKTXHVWLRQDQG
WHVWLWVK\SRWKHVHV)RUWKHVHFRQGK\SRWKHVLVFRPSRVLWH$&&(66VFDOHVFRUHVZHUHFRUUHODWHG
ZLWK3$5&&PDWKVFDOHVFRUHVWRGHWHUPLQHWKHVWUHQJWKDQGGLUHFWLRQRIWKHUHODWLRQVKLS$V
ZLWKWKHILUVWK\SRWKHVLVDOODVVXPSWLRQVZLWKWKHH[FHSWLRQRIDUDQGRPO\FKRVHQVDPSOHZHUH
PHW7KHGDWDVHWVZHUHQRWOLQNHGDQGWKXVLQGHSHQGHQWRIRQHDQRWKHU%RWKGDWDVHWVUHSUHVHQW
VFDOHGVFRUHVDQGZHUHLQWHUYDOOHYHO 7DEOH VKRZVWKHGHVFULSWLYHVWDWLVWLFVIRUWKHVWXG\
YDULDEOHVWKHYDULDEOHVDSSHDUWREHQRUPDOO\GLVWULEXWHGIURPWKHUHVXOWV

7DEOH 'HVFULSWLYH6WDWLVWLFVIRU&RUUHODWLRQRI$&&(66&RPSRVLWH6FDOH6FRUHDQG
3$5&&0DWK6FDOH6FRUH


*UDSKVKRZVWKHKLVWRJUDPIRU$&&(66FRPSRVLWHVFDOHVFRUHV *UDSK GHSLFWVWKH
KLVWRJUDPIRU3$5&&PDWKVFRUHV$VFDQEHVHHQRQWKHSDLURIJUDSKVERWKYDULDEOHVDSSHDU
QRUPDOO\GLVWULEXWHG7KHYDULDQFHVFDQEHFRQVLGHUHGHTXDODVQRJUDSKLVPDUNHGO\VNHZHG 

*UDSK+LVWRJUDPRI3$5&&0DWK6FDOH6FRUHV

*UDSKDVFDWWHUJUDPGHSLFWLQJ3$5&&PDWKVFDOHVFRUHVDQG$&&(66FRPSRVLWHVFDOH
VFRUHVVKRZVDOLQHDUUHODWLRQVKLSEHWZHHQWKHWZRVWXG\YDULDEOHV7KLVYLVXDOSDWWHUQLQGLFDWHV
DSRVLWLYHFRUUHODWLRQ$VDVWXGHQW¶V$&&(66FRPSRVLWHVFDOHVFRUHLQFUHDVHVLQYDOXHWKH
3$5&&PDWKVFDOHVFRUHDOVRLQFUHDVHV7KHSDWWHUQRIGRWVLVIDLUO\HYHQO\GLVWULEXWHGDURXQG
WKHOLQHRIEHVWILWLQGLFDWLQJDUHODWLYHO\VWURQJDQGVWDWLVWLFDOO\VLJQLILFDQWUHODWLRQVKLSEHWZHHQ
RXUWZRYDULDEOHV7KHRYHUDOOVKDSHRIWKHGRWVLVDQXSZDUGVORSLQJVWUDLJKWOLQH




*UDSK6FDWWHUJUDPRI3$5&&0DWK6FDOH6FRUHVDQG$&&(66&RPSRVLWH6FDOH6FRUHV

7DEOH SUHVHQWVWKHGDWDIRUWKHOLQHDUFRUUHODWLRQRI$&&(66FRPSRVLWHVFDOHVFRUHV
DQG3$5&&PDWKVFDOHVFRUHV7KHIROORZLQJDQDO\VLVHPSOR\HGWKUHHPHWKRGVWRGHWHUPLQHWKH
VWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQDVWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\DQGDFKLHYHPHQW
RQJUDGHOHYHOFRQWHQWDUHDVWDQGDUGL]HGDVVHVVPHQWVLQPDWKHPDWLFVLQUHVSRQVHWRWKHILUVW
UHVHDUFKTXHVWLRQDQGLWVVHFRQGK\SRWKHVLV 

7DEOH &RUUHODWLRQV7DEOHIRU$&&(66&RPSRVLWH6FDOH6FRUHVDQG
3$5&&0DWK6FDOH6FRUHV


7KH+\SRWKHVLV7HVWIRU3HDUVRQ¶V U ZDVXWLOL]HGILUVW7KH1XOO+\SRWKHVLVVWDWHVWKDW
WKHUHODWLRQEHWZHHQWKH$&&(66FRPSRVLWHSURILFLHQF\OHYHODQG3$5&&PDWKHPDWLFVVFDOH
VFRUHLV7KH$OWHUQDWLYH+\SRWKHVLVVWDWHVWKDWWKHFRUUHODWLRQLVQRW7KH &ULWLFDO
([FOXVLRQ9DOXHVIRU3HDUVRQ¶V&RUUHODWLRQV&RHIILFLHQWU WDEOH$SSHQGL[$VSHFLILHVWKDW
WKHWZRWDLOHGFULWLFDOYDOXHIRU U DWGHJUHHVRIIUHHGRPLVUGI +HQFH
YDOXHVJUHDWHUWKDQZRXOGEHFRQVLGHUHGVWDWLVWLFDOO\VLJQLILFDQW7KH1XOO+\SRWKHVLVLV
UHMHFWHGEHFDXVHWKHFDOFXODWHGYDOXH U H[FHHGVWKHFULWLFDOYDOXHRIH[FOXVLRQ
$VLJQLILFDQWFRUUHODWLRQLQGLFDWHVWKDWDFDOFXODWHGYDOXHDVKLJKDVRXUYDOXHLVXQOLNHO\WRRFFXU
LIWKHUHLVQRFRUUHODWLRQEHWZHHQWKHGDWDVHWV7KXVWKHFDOFXODWHG U RILVVWDWLVWLFDOO\
VLJQLILFDQW 
7KHVHFRQGPHWKRGDSSOLHGIRUMXGJLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHWZR
YDULDEOHVZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHV
RI 7 RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQLQWRD WUDWLRRI7KH 7 WDEOH
RIYDOXHVKDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI U
LVVLJQLILFDQWEHFDXVHLWUHVXOWHGLQD W VFRUH WKDWH[FHHGHGWKHFULWLFDO 7YDOXH
7KHILQDOPHWKRGIRUDVVHVVLQJWKHVWUHQJWKVRIWKHUHODWLRQVKLSEHWZHHQODQJXDJH
SURILFLHQF\DQGPDWKDFKLHYHPHQWZDVWRH[DPLQHWKHHIIHFWVL]H$FFRUGLQJWR&RKHQD
ODUJHHIIHFWVL]HKDVDQ U YDOXHRIU RUJUHDWHU8VLQJWKLVPHDVXUHRXU U YDOXHRI
UHSUHVHQWVDODUJHHIIHFWVL]HLQGLFDWLQJDVWURQJDQGVWDWLVWLFDOO\VLJQLILFDQWUHODWLRQVKLS
EHWZHHQDVWXGHQW¶VFRPSRVLWH$&&(66VFRUHDQGWKHLU3$5&&PDWKVFDOHVFRUH

8WLOL]LQJPXOWLSOHPHWKRGVWRDVVHVVWKHVWUHQJWKRIWKHUHODWLRQVKLSLWLVHYLGHQWWKDWD
VWXGHQW¶V$&&(66FRPSRVLWHSURILFLHQF\VFRUHSRVLWLYHO\FRUUHODWHVWRWKHLU3$5&&PDWKVFDOH
VFRUH:LWKD3HDUVRQ&RHIILFLHQW U RIWKHVWUHQJWKRIWKHUHODWLRQVKLSDVPHDVXUHGE\ U 
LV$VVKRZQLQ)LJXUH DSSUR[LPDWHO\RIWKHYDULDQFHLQVFRUHVLVH[SODLQHGE\
WKHVHWZRYDULDEOHV 

)LJXUH 7KH(IIHFW6L]HRI&RUUHODWLRQ5HDGLQJ$FKLHYHPHQWDQG
(QJOLVK/DQJXDJH3URILFLHQF\

-XVWRYHUDTXDUWHURIDVWXGHQW¶V3$5&&PDWKVFRUHFDQEHH[SODLQHGE\WKHLUFRPSRVLWH
$&&(66VFRUH7KRXJKDOHVVVLJQLILFDQWFRUUHODWLRQWKDQZDVVHHQIRUUHDGLQJWKLVHPSLULFDO

XQGHUVWDQGLQJUHIOHFWVWKHUROHRI(QJOLVKODQJXDJHSURILFLHQF\DVDNH\LQGLFDWRURIDFDGHPLF
DFKLHYHPHQWIRU(/VRQWKH3$5&&VWDQGDUGL]HGDVVHVVPHQWIRUPDWKHPDWLFV
6LPLODUWRWHVWLQJWKHILUVWK\SRWKHVLVWKH&KL6TXDUHWHVWRILQGHSHQGHQFHZDVXVHGWR
GHWHFWSDWWHUQVWKDWPD\LQGLFDWHUHODWHGQHVVEHWZHHQWKHWZRYDULDEOHV$JDLQWKHFHOOIUHTXHQF\
DVVXPSWLRQLVYLRODWHGGXHWRWKHVPDOOHUVDPSOHVL]H7KHQXPEHURIFHOOVZLWKDFRXQWRIOHVV
WKDQILYHLVQRWHGRQWKHFRQWLQJHQF\WDEOH(YHQZLWKWKHYLRODWLRQWKLVVWDWLVWLFDO
SURFHGXUHFDQVWLOOSURYLGHPHDQLQJIXOUHVXOWVIRUWKHVWXG\$EERWW 7DEOH VKRZVWKH
UHVXOWVRIWKH&KL6TXDUHWHVWRILQGHSHQGHQFHEHWZHHQWKH(QJOLVKSURILFLHQF\OHYHOVRI(/
VWXGHQWVDQGJUDGHOHYHOPDWKHPDWLFVSURILFLHQF\ 7DEOH VKRZVWKDWWKHK\SRWKHVLVRI
LQGHSHQGHQFHEHWZHHQ(QJOLVKODQJXDJHSURILFLHQF\DQGPDWKHPDWLFVSURILFLHQF\LVUHMHFWHG
WKHWZRVLGHG SYDOXHLV 

7DEOH &RQWLQJHQF\7DEOHDQG5HVXOWVRI&KL6TXDUH7HVWRI,QGHSHQGHQFHIRU
(QJOLVK3URILFLHQF\/HYHOVDQG*UDGH/HYHO0DWKHPDWLFV3URILFLHQF\/HYHOV

$VLOOXVWUDWHGDERYHVWXGHQWVLQWKHORZ(QJOLVKODQJXDJHSURILFLHQF\FDWHJRU\DOOVFRUHGDWD
OHYHOGLGQRW\HWPHHWH[SHFWDWLRQVRUOHYHOSDUWLDOO\PHWH[SHFWDWLRQV$OVRGHPRQVWUDWHG
LQ 7DEOH LVWKHLQFUHDVHRIPDWKHPDWLFVSURILFLHQF\DVVWXGHQWVDFTXLUHPRUH(QJOLVK

ODQJXDJHSURILFLHQF\RIPHGLXP(QJOLVKODQJXDJHSURILFLHQF\VWXGHQWVVFRUHGDWDOHYHO
SDUWLDOO\PHWH[SHFWDWLRQVRUDERYHZKLOHRIKLJK(QJOLVKODQJXDJHSURILFLHQF\
VWXGHQWVVFRUHGDOHYHOPHWH[SHFWDWLRQVIRUJUDGHOHYHOPDWKSURILFLHQF\7KH&KL6TXDUH
YDOXHLVVLJQLILFDQWDW$VWKHFDOFXODWHGYDOXHH[FHHGHGWKHFULWLFDOYDOXH
LWFDQEHFRQFOXGHGWKDWWKHUHLVDVWDWLVWLFDOO\VLJQLILFDQWGLIIHUHQFHDPRQJVWWKH
PDWKHPDWLFVDFKLHYHPHQWRI(/VWXGHQWVEDVHGRQWKHLUOHYHORI(QJOLVKSURILFLHQF\DWWKH
OHYHO7KXV(QJOLVKODQJXDJHSURILFLHQF\LVFOHDUO\DUHODWLRQDOIDFWRURIPDWKDFKLHYHPHQWIRU
(/VWXGHQWVRQWKH3$5&&PDWKHPDWLFVDVVHVVPHQWDIHGHUDOO\PDQGDWHGSHUIRUPDQFHEDVHG
VWDQGDUGL]HGDVVHVVPHQW
%DVHGXSRQOLQHDUFRUUHODWLRQDQGWKH&KL6TXDUHWHVWRILQGHSHQGHQFHLWLVHYLGHQWWKDW
WKHVHFRQGK\SRWKHVLVLVVXSSRUWHGE\WKHGDWD7KHHYLGHQFHIURPWKLVVWXGHQWSRSXODWLRQ
LQGLFDWHVWKDWWKHPRUHDGYDQFHGDVWXGHQW¶VOHYHORIODQJXDJHSURILFLHQF\LQ(QJOLVKWKHKLJKHU
WKHLUPDWKHPDWLFVDFKLHYHPHQW
5HVHDUFK4XHVWLRQ7ZR
7KHVHFRQGUHVHDUFKTXHVWLRQJXLGLQJWKLVVWXG\ZDVWRZKDWH[WHQWGRHV(QJOLVK
ODQJXDJHSURILFLHQF\LQUHDGLQJZULWLQJVSHDNLQJDQGOLVWHQLQJLQIOXHQFHDFKLHYHPHQWRQJUDGH
OHYHOFRQWHQWDUHDVWDQGDUGL]HGDVVHVVPHQWVLQ(/$DQGPDWKHPDWLFV"7KHLQLWLDOK\SRWKHVLVIRU
WKLVTXHVWLRQZDVDVWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\LQUHDGLQJDQGZULWLQJZLOOLPSDFW
WKHLUUHDGLQJDFKLHYHPHQWRQVWDQGDUGL]HGDVVHVVPHQWVWRDVLJQLILFDQWO\JUHDWHUH[WHQWWKDQWKHLU
VSHDNLQJDQGOLVWHQLQJSURILFLHQFLHV
/LQHDUFRUUHODWLRQDQGPXOWLSOHOLQHDUUHJUHVVLRQZHUHWKHVWDWLVWLFDOWHVWVXWLOL]HGWR
DQVZHUWKHVHFRQGUHVHDUFKTXHVWLRQDQGWHVWLWVXQGHUO\LQJK\SRWKHVHV)RUWKLVK\SRWKHVLVWKH

3$5&&VFDOHVFRUHVIRU(/$ZHUHWKHGHSHQGHQWYDULDEOHZLWKWKHVFDOHVFRUHVIRUHDFKRIWKH
IRXU$&&(66DVVHVVHGODQJXDJHGRPDLQVVSHDNLQJOLVWHQLQJUHDGLQJDQGZULWLQJDVWKH
LQGHSHQGHQWYDULDEOHV7KHSULPDU\DVVXPSWLRQVIRUERWKVWDWLVWLFDOWHVWVDUHVLPLODULQWHUYDO
OHYHOYDULDEOHVYDULDEOHVWKDWDUHQRUPDOO\GLVWULEXWHGHTXDOYDULDQFHVYDULDEOHVWKDWDUH
LQGHSHQGHQWRIRQHDQRWKHUDQGDOLQHDUUHODWLRQVKLS$EERWW:LWKUHVSHFWWRFRUUHODWLRQ
DOODVVXPSWLRQVZHUHPHWZLWKWKHH[FHSWLRQRIDUDQGRPO\VHOHFWHGVDPSOH$JDLQFRUUHODWLRQ
LVDUREXVWWHVWDQGFDQVWLOOSURYLGHPHDQLQJIXOUHVXOWVHYHQZLWKVOLJKWYLRODWLRQVRILWV
DVVXPSWLRQV$EERWW)RUPXOWLSOHOLQHDUUHJUHVVLRQDOORIWKHDVVXPSWLRQVZHUHPHW7KH
YDULDEOHVDUHQRUPDOO\GLVWULEXWHGDQGLQWHUYDOOHYHO 7DEOH VKRZVWKHGHVFULSWLYHVWDWLVWLFVIRU
WKHVWXG\YDULDEOHVWKHYDULDEOHVDSSHDUQRUPDOIURPWKHUHVXOWV

7DEOH 'HVFULSWLYH6WDWLVWLFVIRU0XOWLSOH/LQHDU5HJUHVVLRQRI3$5&&(/$6FDOH6FRUHVDQG
$&&(66/DQJXDJH'RPDLQV

*UDSKGHSLFWVWKHKLVWRJUDPIRU3$5&&(/$VFRUHV *UDSKVDQG  VKRZWKH
KLVWRJUDPVIRUHDFKRIWKHIRXU$&&(66DVVHVVHGODQJXDJHGRPDLQVVSHDNLQJOLVWHQLQJ
UHDGLQJDQGZULWLQJ7KHYDULDEOHVDSSHDUQRUPDOO\GLVWULEXWHGRQHDFKRIWKHJUDSKV7KH
YDULDQFHVFDQEHFRQVLGHUHGHTXDODVQRJUDSKLVPDUNHGO\VNHZHG 


*UDSK+LVWRJUDPRI$&&(666SHDNLQJ6FDOH6FRUHV


*UDSK+LVWRJUDPRI$&&(66/LVWHQLQJ6FDOH6FRUHV


*UDSK+LVWRJUDPRI$&&(665HDGLQJ6FDOH6FRUHV


*UDSK+LVWRJUDPRI$&&(66:ULWLQJ6FDOH6FRUHV

*UDSKVDQG DUHVFDWWHUJUDPVGHSLFWLQJ3$5&&(/$VFDOHVFRUHVDQGHDFKRIWKH
IRXU$&&(66ODQJXDJHGRPDLQVOLVWHQLQJVSHDNLQJUHDGLQJDQGZULWLQJ(DFKJUDSK
LOOXVWUDWHVWRYDU\LQJGHJUHHVDOLQHDUUHODWLRQVKLSEHWZHHQWKHYDULDEOHV *UDSKVDQG 
VKRZWKHVWURQJHVWFRUUHODWLRQH[KLELWLQJWKHUHODWLRQVKLSEHWZHHQ3$5&&(/$VFDOHVFRUHV
DQG$&&(66UHDGLQJDQGZULWLQJVFDOHVFRUHV7KHSDWWHUQRIGRWVDUHIDLUO\HYHQO\GLVWULEXWHG
DURXQGWKHOLQHRIEHVWILWLQGLFDWLQJDUHODWLYHO\VWURQJDQGVWDWLVWLFDOO\VLJQLILFDQWUHODWLRQVKLS
EHWZHHQWKHVHYDULDEOHV7KHRYHUDOOVKDSHRIWKHGRWVLVDQXSZDUGVORSLQJVWUDLJKWOLQHIRUERWK
JUDSKV7KHVHYLVXDOSDWWHUQVLQGLFDWHDSRVLWLYHFRUUHODWLRQ$VDVWXGHQW¶V$&&(66UHDGLQJ
DQGZULWLQJVFDOHVFRUHLQFUHDVHVLQYDOXHWKHLU3$5&&(/$VFDOHVFRUHDOVRLQFUHDVHV *UDSKV
DQG  VKRZOHVVVLJQLILFDQWEXWVWLOOYLVLEOHFRUUHODWLRQVEHWZHHQ3$5&&(/$VFDOHVFRUHV
DQG$&&(66OLVWHQLQJDQGVSHDNLQJVFDOHVFRUHV7KHRYHUDOOFOXVWHURIGRWVLVDELWEURDGHUEXW
VWLOOVORSHVXSZDUGUHIOHFWLQJDUHODWLRQVKLSEHWZHHQWKHYDULDEOHV 



*UDSK6FDWWHUJUDPRI3$5&&(/$6FDOH6FRUHVDQG$&&(66/LVWHQLQJ6FDOH6FRUHV


*UDSK6FDWWHUJUDPRI3$5&&(/$6FDOH6FRUHVDQG$&&(666SHDNLQJ6FDOH6FRUHV


*UDSK6FDWWHUJUDPRI3$5&&(/$6FDOH6FRUHVDQG$&&(665HDGLQJ6FDOH6FRUHV


*UDSK6FDWWHUJUDPRI3$5&&(/$6FDOH6FRUHVDQG$&&(66:ULWLQJ6FDOH6FRUHV

7DEOH SUHVHQWVWKHGDWDIRUWKHFRUUHODWLRQRIHDFKRIWKHIRXU$&&(66DVVHVVHG
ODQJXDJHGRPDLQVDQG3$5&&(/$VFDOHVFRUHV7KHIROORZLQJDQDO\VLVHPSOR\HGWKUHH
PHWKRGVWRGHWHUPLQHWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQDVWXGHQW¶VSURILFLHQF\LQHDFKRI
WKHIRXU$&&(66DVVHVVHGODQJXDJHGRPDLQVOLVWHQLQJVSHDNLQJUHDGLQJZULWLQJDQGJUDGH
OHYHOFRQWHQWDUHDVWDQGDUGL]HGDVVHVVPHQWVLQ(/$LQUHVSRQVHWRWKHVHFRQGUHVHDUFKTXHVWLRQ
DQGLWVK\SRWKHVLV 

7DEOH 3HDUVRQ&RUUHODWLRQIRU3$5&&(/$6FDOH6FRUHVDQG$&&(66/DQJXDJH'RPDLQV
$&&(66OLVWHQLQJVFDOHVFRUHVZHUHFRQVLGHUHGILUVW7KH+\SRWKHVLV7HVWIRU3HDUVRQ¶V
U ZDVXWLOL]HGILUVW7KH1XOO+\SRWKHVLV+S VWDWHVWKDWWKHUHODWLRQEHWZHHQ$&&(66
OLVWHQLQJVFDOHVFRUHVDQG3$5&&(/$VFDOHVFRUHVLV7KH$OWHUQDWLYH+\SRWKHVLV+$S
GRHVQRWHTXDOVWDWHVWKDWWKHFRUUHODWLRQLVQRW7KH &ULWLFDO([FOXVLRQ9DOXHVIRU
3HDUVRQ¶V&RUUHODWLRQV&RHIILFLHQWU WDEOHVSHFLILHVWKDWWKHWZRWDLOHGFULWLFDOYDOXHIRU U DW
GHJUHHVRIIUHHGRPLVUGI $SSHQGL[$9DOXHVJUHDWHUWKDQZRXOG
WKHUHIRUHEHFRQVLGHUHGVWDWLVWLFDOO\VLJQLILFDQW7KH1XOO+\SRWKHVLVLVUHMHFWHGEHFDXVHWKH
FDOFXODWHGYDOXH U  H[FHHGVWKHFULWLFDOYDOXHRIH[FOXVLRQ$VLJQLILFDQW
FRUUHODWLRQLQGLFDWHVWKDWDFDOFXODWHGYDOXHDVKLJKDVRXUYDOXHLVXQOLNHO\WRRFFXULIWKHUHLVQR
FRUUHODWLRQEHWZHHQWKHGDWDVHWV7KXVWKHFDOFXODWHG U RILVVWDWLVWLFDOO\VLJQLILFDQW 

7KHVHFRQGPHWKRGIRUMXGJLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHWZRYDULDEOHV
ZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHVRI 7
RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQWRD WUDWLRRI7KH 7 WDEOHRIYDOXHV
KDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI ULV
VLJQLILFDQWEHFDXVHLWUHVXOWHGLQD W VFRUH WKDWH[FHHGHGWKHFULWLFDO 7YDOXH
7KHILQDOPHWKRGIRUDVVHVVLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHOLVWHQLQJ
GRPDLQRIODQJXDJHSURILFLHQF\DQGUHDGLQJDFKLHYHPHQWZDVWRH[DPLQHWKHHIIHFWVL]H:LWK
FRUUHODWLRQWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWZRYDULDEOHVFDQEHDVVHVVHGXVLQJWKH
FRHIILFLHQWRIGHWHUPLQDWLRQRU U $FFRUGLQJWR&RKHQDPHGLXPHIIHFWVL]HKDVDQ U 
YDOXHRI U  RUJUHDWHUZKLOHDODUJHHIIHFWVL]HKDVDQ U YDOXHRI U RU
JUHDWHU8VLQJWKLVPHDVXUHRXU U YDOXHRIUHSUHVHQWVDPHGLXPHIIHFWVL]HLQGLFDWLQJD
UHODWLYHO\VWURQJUHODWLRQVKLSEHWZHHQ$&&(66OLVWHQLQJVFRUHVDQG3$5&&(/$VFDOHVFRUHV
$&&(66VSHDNLQJVFDOHVFRUHVZHUHH[DPLQHGQH[W7KH+\SRWKHVLV7HVWIRU3HDUVRQ¶V
U ZDVXWLOL]HGILUVW7KH1XOO+\SRWKHVLV+S VWDWHVWKDWWKHUHODWLRQEHWZHHQ$&&(66
VSHDNLQJVFDOHVFRUHVDQG3$5&&UHDGLQJVFDOHVFRUHVLV7KH$OWHUQDWLYH+\SRWKHVLV+$S
GRHVQRWHTXDOVWDWHVWKDWWKHFRUUHODWLRQLVQRW7KH &ULWLFDO([FOXVLRQ9DOXHVIRU
3HDUVRQ¶V&RUUHODWLRQV&RHIILFLHQWU WDEOHVSHFLILHVWKDWWKHWZRWDLOHGFULWLFDOYDOXHIRU U DW
GHJUHHVRIIUHHGRPLVUGI $SSHQGL[$9DOXHVJUHDWHUWKDQZRXOG
WKHUHIRUHEHFRQVLGHUHGVWDWLVWLFDOO\VLJQLILFDQW7KH1XOO+\SRWKHVLVLVUHMHFWHGEHFDXVHWKH
FDOFXODWHGYDOXH U  H[FHHGVWKHFULWLFDOYDOXHRIH[FOXVLRQ$VLJQLILFDQW

FRUUHODWLRQLQGLFDWHVWKDWDFDOFXODWHGYDOXHDVKLJKDVRXUYDOXHLVXQOLNHO\WRRFFXULIWKHUHLVQR
FRUUHODWLRQEHWZHHQWKHGDWDVHWV7KXVWKHFDOFXODWHG U RILVVWDWLVWLFDOO\VLJQLILFDQW 
7KHVHFRQGPHWKRGIRUMXGJLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHWZRYDULDEOHV
ZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHVRI 7
RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQWRD WUDWLRRI7KH 7 WDEOHRIYDOXHV
KDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI ULV
VLJQLILFDQWEHFDXVHLWUHVXOWHGLQD W VFRUH WKDWH[FHHGHGWKHFULWLFDO 7YDOXH
7KHILQDOPHWKRGIRUDVVHVVLQJWKHVWUHQJWKVRIWKHUHODWLRQVKLSEHWZHHQWKHVSHDNLQJ
GRPDLQRIODQJXDJHSURILFLHQF\DQGUHDGLQJDFKLHYHPHQWZDVWRH[DPLQHWKHHIIHFWVL]H:LWK
FRUUHODWLRQWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWZRYDULDEOHVFDQEHDVVHVVHGXVLQJWKH
FRHIILFLHQWRIGHWHUPLQDWLRQRU U $FFRUGLQJWR&RKHQDPHGLXPHIIHFWVL]HKDVDQ U 
YDOXHRI U  RUJUHDWHUZKLOHDODUJHHIIHFWVL]HKDVDQ U VTXDUHGYDOXHRI U 
RUJUHDWHU8VLQJWKLVPHDVXUHRXU U YDOXHRIUHSUHVHQWVDPHGLXPHIIHFWVL]H
LQGLFDWLQJDUHODWLYHO\VWURQJUHODWLRQVKLSEHWZHHQ$&&(66VSHDNLQJVFRUHVDQG3$5&&(/$
VFDOHVFRUHV
:LWKUHVSHFWWR$&&(66UHDGLQJVFDOHVFRUHVWKH+\SRWKHVLV7HVWIRU3HDUVRQ¶V U ZLOO
EHXWLOL]HGILUVW7KH1XOO+\SRWKHVLV+S VWDWHVWKDWWKHUHODWLRQEHWZHHQWKH$&&(66
UHDGLQJVFDOHVFRUHVDQG3$5&&UHDGLQJVFDOHVFRUHVLV7KH$OWHUQDWLYH+\SRWKHVLV+$S
GRHVQRWHTXDOVWDWHVWKDWWKHFRUUHODWLRQLVQRW7KH &ULWLFDO([FOXVLRQ9DOXHVIRU
3HDUVRQ¶V&RUUHODWLRQV&RHIILFLHQWU WDEOHVSHFLILHVWKDWWKHWZRWDLOHGFULWLFDOYDOXHIRU U DW
GHJUHHVRIIUHHGRPLVUGI $SSHQGL[$9DOXHVJUHDWHUWKDQZRXOG

WKHUHIRUHEHFRQVLGHUHGVWDWLVWLFDOO\VLJQLILFDQW7KH1XOO+\SRWKHVLVLVUHMHFWHGEHFDXVHWKH
FDOFXODWHGYDOXH U  H[FHHGVWKHFULWLFDOYDOXHRIH[FOXVLRQ$VLJQLILFDQW
FRUUHODWLRQLQGLFDWHVWKDWDFDOFXODWHGYDOXHDVKLJKDVRXUYDOXHLVXQOLNHO\WRRFFXULIWKHUHLVQR
FRUUHODWLRQEHWZHHQWKHGDWDVHWV7KXVWKHFDOFXODWHG U RILVVWDWLVWLFDOO\VLJQLILFDQW 
7KHVHFRQGPHWKRGRIMXGJLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHWZRYDULDEOHV
ZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHVRI 7
RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQWRD WUDWLRRI7KH 7 WDEOHRI
YDOXHVKDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI ULV
VLJQLILFDQWEHFDXVHLWUHVXOWHGLQD W VFRUH WKDWH[FHHGHGWKHFULWLFDO 7YDOXH
7KHILQDOPHWKRGIRUDVVHVVLQJWKHVWUHQJWKVRIWKHUHODWLRQVKLSEHWZHHQWKHUHDGLQJ
GRPDLQRIODQJXDJHSURILFLHQF\DQGUHDGLQJDFKLHYHPHQWZDVWRH[DPLQHWKHHIIHFWVL]H
$FFRUGLQJWR&RKHQDODUJHHIIHFWVL]HKDVDQ U YDOXHRI U  RUJUHDWHU8VLQJ
WKLVPHDVXUHRXU U YDOXHRIUHSUHVHQWVDODUJHHIIHFWVL]HLQGLFDWLQJDVWURQJDQG
VWDWLVWLFDOO\VLJQLILFDQWUHODWLRQVKLSEHWZHHQ$&&(66UHDGLQJVFRUHVDQG3$5&&UHDGLQJVFDOH
VFRUHV
)RU$&&(66ZULWLQJVFDOHVFRUHVWKH+\SRWKHVLV7HVWIRU3HDUVRQ¶V U ZDVXWLOL]HGILUVW
7KH1XOO+\SRWKHVLV+S VWDWHVWKDWWKHUHODWLRQEHWZHHQ$&&(66ZULWLQJVFDOHVFRUHV
DQG3$5&&UHDGLQJVFDOHVFRUHLV7KH$OWHUQDWLYH+\SRWKHVLV+$SGRHVQRWHTXDO
VWDWHVWKDWWKHFRUUHODWLRQLVQRW7KH &ULWLFDO([FOXVLRQ9DOXHVIRU3HDUVRQ¶V&RUUHODWLRQV
&RHIILFLHQWU WDEOHVSHFLILHVWKDWWKHWZRWDLOHGFULWLFDOYDOXHIRU U DWGHJUHHVRIIUHHGRP
LVUGI $SSHQGL[$9DOXHVJUHDWHUWKDQZRXOGWKHUHIRUHEHFRQVLGHUHG

VWDWLVWLFDOO\VLJQLILFDQW7KH1XOO+\SRWKHVLVLVUHMHFWHGEHFDXVHWKHFDOFXODWHGYDOXH U  
H[FHHGVWKHFULWLFDOYDOXHRIH[FOXVLRQ$VLJQLILFDQWFRUUHODWLRQLQGLFDWHVWKDWD
FDOFXODWHGYDOXHDVKLJKDVRXUYDOXHLVXQOLNHO\WRRFFXULIWKHUHLVQRFRUUHODWLRQEHWZHHQWKH
GDWDVHWV7KXVWKHFDOFXODWHG U RILVVWDWLVWLFDOO\VLJQLILFDQW 
7KHVHFRQGPHWKRGIRUMXGJLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHWZRYDULDEOHV
ZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHVRI 7
RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQWRD WUDWLRRI7KH 7 WDEOHRIYDOXHV
KDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI ULV
VLJQLILFDQWEHFDXVHLWUHVXOWHGLQD W VFRUH WKDWH[FHHGHGWKHFULWLFDO 7YDOXH
7KHILQDOPHWKRGIRUDVVHVVLQJWKHVWUHQJWKVRIWKHUHODWLRQVKLSEHWZHHQWKHZULWWHQ
GRPDLQRIODQJXDJHSURILFLHQF\DQGUHDGLQJDFKLHYHPHQWZDVWRH[DPLQHWKHHIIHFWVL]H
$FFRUGLQJWR&RKHQDODUJHHIIHFWVL]HKDVDQ U YDOXHRI U  RUJUHDWHU8VLQJ
WKLVPHDVXUHRXU U YDOXHRIUHSUHVHQWVDODUJHHIIHFWVL]HLQGLFDWLQJDVWURQJUHODWLRQVKLS
EHWZHHQ$&&(66ZULWLQJVFRUHVDQG3$5&&UHDGLQJVFDOHVFRUHV
7DEOH GLVSOD\VWKHVXPPDU\GDWDIRUWKHOLQHDUUHJUHVVLRQPRGHO$FFRUGLQJWRWKH
PXOWLSOHOLQHDUUHJUHVVLRQPRGHODQDGMXVWHG U YDOXHRIHTXDWHVWRDSSUR[LPDWHO\RI
WKHYDULDQFHLQ3$5&&UHDGLQJVFRUHVH[SODLQHGE\WKHIRXUODQJXDJHSURILFLHQFLHVRIWKH
$&&(66DVVHVVPHQWOLVWHQLQJVSHDNLQJUHDGLQJDQGZULWLQJ


 
7DEOH 0XOWLSOH/LQHDU5HJUHVVLRQ0RGHO6XPPDU\
7DEOH GLVSOD\VWKH$129$VXPPDU\WDEOHIRUWKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHO7KH )
WHVWVKRZVDYDOXHRIZLWKDVLJQLILFDQFHRIOHVVWKDQWKHWKUHVKROGWREH
FRQVLGHUHGVWDWLVWLFDOO\VLJQLILFDQW

7DEOH $129$6XPPDU\
7DEOH GHSLFWVWKHFRHIILFLHQWRXWSXWVIRUWKHUHJUHVVLRQPRGHO:KHQH[DPLQLQJWKH
FRHIILFLHQWGDWDRIWKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHOWKHLPSDFWRIHDFK$&&(66ODQJXDJH
SURILFLHQF\RQWKH3$5&&UHDGLQJVFDOHVFRUHVFDQEHVHHQ7KH$&&(66UHDGLQJVFDOHVFRUH
ZLWKD S YDOXHRILVVWDWLVWLFDOO\VLJQLILFDQW7KH$&&(66ZULWLQJVFDOHVFRUHLVDOVR
VLJQLILFDQWZLWKD S YDOXHRI%RWKWKH$&&(66OLVWHQLQJDQGVSHDNLQJVFDOHVFRUHDUH
QRWVLJQLILFDQWZLWK S YDOXHVRIDQGUHVSHFWLYHO\


7DEOH &RHIILFLHQW2XWSXWV 
$FFRUGLQJO\XWLOL]LQJWKHXQVWDQGDUGL]HG %FRHIILFLHQWVLWLVSUHGLFWHGWKDWDRQHSRLQWLQFUHDVH
RQWKH$&&(66UHDGLQJVFDOHVFRUHHTXDOVDSRLQWLQFUHDVHRIWKH3$5&&UHDGLQJVFDOH
VFRUH$RQHSRLQWLQFUHDVHRQWKH$&&(66ZULWLQJVFDOHVFRUHHTXDOVDSRLQWLQFUHDVHRI
WKH3$5&&UHDGLQJVFDOHVFRUH
8VLQJERWKFRUUHODWLRQDQGPXOWLSOHOLQHDUUHJUHVVLRQDVVWDWLVWLFDOWHVWVWKHK\SRWKHVLVLV
VXSSRUWHGLQWKDWDVWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\LQUHDGLQJDQGZULWLQJLPSDFWVWKHLU
UHDGLQJDFKLHYHPHQWRQWKH3$5&&(/$VWDQGDUGL]HGDVVHVVPHQWWRDVLJQLILFDQWO\JUHDWHU
H[WHQWWKDQWKHLUVSHDNLQJDQGOLVWHQLQJSURILFLHQFLHV
7KHIRXUWKRYHUDOOK\SRWKHVLVZDVDVWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\LQUHDGLQJ
DQGZULWLQJZLOOLPSDFWWKHLUPDWKHPDWLFVDFKLHYHPHQWRQVWDQGDUGL]HGDVVHVVPHQWVWRD
VLJQLILFDQWO\JUHDWHUH[WHQWWKDQWKHLUVSHDNLQJDQGOLVWHQLQJSURILFLHQFLHV/LQHDUFRUUHODWLRQ
DQGPXOWLSOHOLQHDUUHJUHVVLRQZHUHWKHVWDWLVWLFDOWHVWVXWLOL]HGWRDQVZHUWKHVHFRQGUHVHDUFK
TXHVWLRQDQGWHVWLWVXQGHUO\LQJK\SRWKHVHV 

)RUWKLVK\SRWKHVLVWKH3$5&&VFDOHVFRUHVIRUPDWKZHUHWKHGHSHQGHQWYDULDEOHZLWK
WKHVFDOHVFRUHVIRUHDFKRIWKHIRXU$&&(66DVVHVVHGODQJXDJHGRPDLQVVSHDNLQJOLVWHQLQJ
UHDGLQJDQGZULWLQJDVWKHLQGHSHQGHQWYDULDEOHV7KHSULPDU\DVVXPSWLRQVIRUERWK
FRUUHODWLRQDQGPXOWLSOHOLQHDUUHJUHVVLRQDUHVLPLODULQWHUYDOOHYHOYDULDEOHVYDULDEOHVWKDWDUH
QRUPDOO\GLVWULEXWHGHTXDOYDULDQFHVYDULDEOHVWKDWDUHLQGHSHQGHQWRIRQHDQRWKHUDQGDOLQHDU
UHODWLRQVKLS$EERWW:LWKUHVSHFWWRFRUUHODWLRQDOODVVXPSWLRQVZHUHPHWZLWKWKH
H[FHSWLRQRIDUDQGRPO\VHOHFWHGVDPSOH$JDLQFRUUHODWLRQLVDUREXVWWHVWDQGFDQVWLOOSURYLGH
PHDQLQJIXOUHVXOWVHYHQZLWKVOLJKWYLRODWLRQVRILWVDVVXPSWLRQV$EERWW)RUPXOWLSOH
OLQHDUUHJUHVVLRQDOORIWKHDVVXPSWLRQVZHUHPHW7KHYDULDEOHVDUHQRUPDOO\GLVWULEXWHGDQG
LQWHUYDOOHYHO 7DEOH VKRZVWKHGHVFULSWLYHVWDWLVWLFVIRUWKHVWXG\YDULDEOHVWKHYDULDEOHV
DSSHDUQRUPDOIURPWKHUHVXOWV

7DEOH 'HVFULSWLYH6WDWLVWLFVIRU0XOWLSOH/LQHDU5HJUHVVLRQRI3$5&&0DWK6FDOH6FRUHV
DQG$&&(66/DQJXDJH'RPDLQV

*UDSKGHSLFWVWKHKLVWRJUDPIRU3$5&&PDWKVFRUHV *UDSKVDQG  VKRZWKH
KLVWRJUDPVIRUHDFKRIWKHIRXU$&&(66DVVHVVHGODQJXDJHGRPDLQVVSHDNLQJOLVWHQLQJ
UHDGLQJDQGZULWLQJ7KHYDULDEOHVDSSHDUQRUPDOO\GLVWULEXWHGRQHDFKRIWKHJUDSKV7KH
YDULDQFHVFDQEHFRQVLGHUHGHTXDODVQRJUDSKLVPDUNHGO\VNHZHG *UDSKVDQG 
DUHVFDWWHUJUDPVGHSLFWLQJ3$5&&PDWKVFDOHVFRUHVDQGHDFKRIWKHIRXU$&&(66ODQJXDJH

GRPDLQVOLVWHQLQJVSHDNLQJUHDGLQJDQGZULWLQJ(DFKJUDSKLOOXVWUDWHVWRYDU\LQJGHJUHHVD
OLQHDUUHODWLRQVKLSEHWZHHQWKHYDULDEOHV *UDSKVDQG  VKRZWKHVWURQJHVWFRUUHODWLRQ
LOOXVWUDWLQJWKHUHODWLRQVKLSEHWZHHQ3$5&&PDWKVFDOHVFRUHVDQG$&&(66UHDGLQJDQGZULWLQJ
VFDOHVFRUHV7KHSDWWHUQRIGRWVDUHIDLUO\HYHQO\GLVWULEXWHGDURXQGWKHOLQHRIEHVWILW
LQGLFDWLQJDUHODWLYHO\VWURQJDQGVWDWLVWLFDOO\VLJQLILFDQWUHODWLRQVKLSEHWZHHQWKHVHYDULDEOHV
7KHRYHUDOOVKDSHRIWKHGRWVLVDQXSZDUGVORSLQJVWUDLJKWOLQHIRUERWKJUDSKV7KHVHYLVXDO
SDWWHUQVLQGLFDWHDSRVLWLYHFRUUHODWLRQ$VDVWXGHQW¶V$&&(66UHDGLQJDQGZULWLQJVFDOHVFRUHV
LQFUHDVHLQYDOXHWKHLU3$5&&PDWKVFDOHVFRUHDOVRLQFUHDVHV *UDSKDQG  VKRZOHVV
VLJQLILFDQWEXWVWLOOYLVLEOHFRUUHODWLRQVEHWZHHQ3$5&&PDWKVFDOHVFRUHVDQG$&&(66
OLVWHQLQJDQGVSHDNLQJVFDOHVFRUHV7KHRYHUDOOFOXVWHURIGRWVLVDELWEURDGHUEXWVWLOOVORSHV
XSZDUGUHIOHFWLQJDSRVLWLYHUHODWLRQVKLSEHWZHHQWKHYDULDEOHV 

*UDSK6FDWWHUJUDPRI3$5&&0DWK6FDOH6FRUHVDQG$&&(66/LVWHQLQJ6FDOH6FRUHV



*UDSK6FDWWHUJUDPRI3$5&&0DWK6FDOH6FRUHVDQG$&&(666SHDNLQJ6FDOH6FRUHV


*UDSK6FDWWHUJUDPRI3$5&&0DWK6FDOH6FRUHVDQG$&&(665HDGLQJ6FDOH6FRUHV


*UDSK6FDWWHUJUDPRI3$5&&0DWK6FDOH6FRUHVDQG$&&(66:ULWLQJ6FDOH6FRUHV
7DEOH SUHVHQWVWKHGDWDIRUWKHFRUUHODWLRQRIHDFKRIWKHIRXU$&&(66DVVHVVHG
ODQJXDJHGRPDLQVDQG3$5&&PDWKVFDOHVFRUHV7KHIROORZLQJDQDO\VLVHPSOR\HGWKUHH
PHWKRGVWRGHWHUPLQHWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQDVWXGHQW¶VSURILFLHQF\LQHDFKRI
WKHIRXU$&&(66DVVHVVHGODQJXDJHGRPDLQVOLVWHQLQJVSHDNLQJUHDGLQJZULWLQJDQGJUDGH
OHYHOFRQWHQWDUHDVWDQGDUGL]HGDVVHVVPHQWVLQPDWKLQUHVSRQVHWRWKHVHFRQGUHVHDUFKTXHVWLRQ
DQGLWVK\SRWKHVLV 

7DEOH 3HDUVRQ&RUUHODWLRQIRU3$5&&0DWK6FDOH6FRUHVDQG$&&(66/DQJXDJH'RPDLQV

,QFRQVLGHUDWLRQRI$&&(66OLVWHQLQJVFDOHVFRUHVWKH+\SRWKHVLV7HVWIRU3HDUVRQ¶V U
ZDVXWLOL]HGILUVW7KH1XOO+\SRWKHVLV+S VWDWHVWKDWWKHUHODWLRQEHWZHHQ$&&(66
OLVWHQLQJVFDOHVFRUHVDQG3$5&&PDWKVFDOHVFRUHVLV7KH$OWHUQDWLYH+\SRWKHVLV+$S
GRHVQRWHTXDOVWDWHVWKDWWKHFRUUHODWLRQLVQRW7KH &ULWLFDO([FOXVLRQ9DOXHVIRU
3HDUVRQ¶V&RUUHODWLRQV&RHIILFLHQWU WDEOHVSHFLILHVWKDWWKHWZRWDLOHGFULWLFDOYDOXHIRU U DW
GHJUHHVRIIUHHGRPLVUGI $SSHQGL[$9DOXHVJUHDWHUWKDQZRXOG
WKHUHIRUHEHFRQVLGHUHGVWDWLVWLFDOO\VLJQLILFDQW7KH1XOO+\SRWKHVLVLVUHMHFWHGEHFDXVHWKH
FDOFXODWHGYDOXH U  H[FHHGVWKHFULWLFDOYDOXHRIH[FOXVLRQ$VLJQLILFDQW
FRUUHODWLRQLQGLFDWHVWKDWDFDOFXODWHGYDOXHDVKLJKDVRXUYDOXHLVXQOLNHO\WRRFFXULIWKHUHLVQR
FRUUHODWLRQEHWZHHQWKHGDWDVHWV7KXVWKHFDOFXODWHG U RILVVWDWLVWLFDOO\VLJQLILFDQW 
7KHVHFRQGPHWKRGIRUMXGJLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHWZRYDULDEOHV
ZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHVRI 7
RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQWRD WUDWLRRI7KH 7 WDEOHRI
YDOXHVKDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI ULV
VLJQLILFDQWEHFDXVHLWUHVXOWHGLQD W VFRUH WKDWH[FHHGHGWKHFULWLFDO 7YDOXH
7KHILQDOPHWKRGIRUDVVHVVLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHOLVWHQLQJ
GRPDLQRIODQJXDJHSURILFLHQF\DQGPDWKHPDWLFVDFKLHYHPHQWZDVWRH[DPLQHWKHHIIHFWVL]H
$FFRUGLQJWR&RKHQDPHGLXPHIIHFWVL]HKDVDQ U YDOXHRI U  RUJUHDWHU
ZKLOHDODUJHHIIHFWVL]HKDVDQ U YDOXHRI U RUJUHDWHU8VLQJWKLVPHDVXUHRXU U 
YDOXHRIUHSUHVHQWVDPHGLXPHIIHFWVL]HLQGLFDWLQJDUHODWLYHO\VWURQJUHODWLRQVKLSEHWZHHQ
$&&(66OLVWHQLQJVFRUHVDQG3$5&&PDWKVFDOHVFRUHV

:LWKUHJDUGWR$&&(66VSHDNLQJVFDOHVFRUHVWKH+\SRWKHVLV7HVWIRU3HDUVRQ¶V U ZDV
XWLOL]HGILUVW7KH1XOO+\SRWKHVLV+S VWDWHVWKDWWKHUHODWLRQEHWZHHQ$&&(66
VSHDNLQJVFDOHVFRUHVDQG3$5&&PDWKVFDOHVFRUHLV7KH$OWHUQDWLYH+\SRWKHVLV+$S
GRHVQRWHTXDOVWDWHVWKDWWKHFRUUHODWLRQLVQRW7KH &ULWLFDO([FOXVLRQ9DOXHVIRU
3HDUVRQ¶V&RUUHODWLRQV&RHIILFLHQWU WDEOHVSHFLILHVWKDWWKHWZRWDLOHGFULWLFDOYDOXHIRU U DW
GHJUHHVRIIUHHGRPLVUGI $SSHQGL[$9DOXHVJUHDWHUWKDQZRXOG
WKHUHIRUHEHFRQVLGHUHGVWDWLVWLFDOO\VLJQLILFDQW7KH1XOO+\SRWKHVLVLVUHMHFWHGEHFDXVHWKH
FDOFXODWHGYDOXH U  H[FHHGVWKHFULWLFDOYDOXHRIH[FOXVLRQ$VLJQLILFDQW
FRUUHODWLRQLQGLFDWHVWKDWDFDOFXODWHGYDOXHDVKLJKDVRXUYDOXHLVXQOLNHO\WRRFFXULIWKHUHLVQR
FRUUHODWLRQEHWZHHQWKHGDWDVHWV7KXVWKHFDOFXODWHG U RILVVWDWLVWLFDOO\VLJQLILFDQW 
7KHVHFRQGPHWKRGIRUMXGJLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHWZRYDULDEOHV
ZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHVRI 7
RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQWRD WUDWLRRI7KH 7 WDEOHRI
YDOXHVKDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI ULV
VLJQLILFDQWEHFDXVHLWUHVXOWHGLQD W VFRUH WKDWH[FHHGHGWKHFULWLFDO 7YDOXH
7KHILQDOPHWKRGIRUDVVHVVLQJWKHVWUHQJWKVRIWKHUHODWLRQVKLSEHWZHHQWKHVSHDNLQJ
GRPDLQRIODQJXDJHSURILFLHQF\DQGPDWKHPDWLFVDFKLHYHPHQWZDVWRH[DPLQHWKHHIIHFWVL]H
$FFRUGLQJWR&RKHQDVPDOOHIIHFWVL]HKDVDQ U YDOXHRI U RUJUHDWHU
ZKLOHDPHGLXPHIIHFWVL]HKDVDQ U YDOXHRI U RUJUHDWHU8VLQJWKLVPHDVXUHRXU
U YDOXHRIUHSUHVHQWVDVPDOOHIIHFWVL]HLQGLFDWLQJDVPDOO\HWVWDWLVWLFDOO\VLJQLILFDQW
UHODWLRQVKLSEHWZHHQ$&&(66VSHDNLQJVFRUHVDQG3$5&&PDWKVFDOHVFRUHV

:LWKUHVSHFWWR$&&(66UHDGLQJVFDOHVFRUHVWKH+\SRWKHVLV7HVWIRU3HDUVRQ¶V U ZDV
XWLOL]HGILUVW7KH1XOO+\SRWKHVLV+S VWDWHVWKDWWKHUHODWLRQEHWZHHQ$&&(66UHDGLQJ
VFDOHVFRUHVDQG3$5&&PDWKVFDOHVFRUHVLV7KH$OWHUQDWLYH+\SRWKHVLV+$SGRHVQRW
HTXDOVWDWHVWKDWWKHFRUUHODWLRQLVQRW7KH &ULWLFDO([FOXVLRQ9DOXHVIRU3HDUVRQ¶V
&RUUHODWLRQV&RHIILFLHQWU WDEOHVSHFLILHVWKDWWKHWZRWDLOHGFULWLFDOYDOXHIRU U DW
GHJUHHVRIIUHHGRPLVUGI $SSHQGL[$9DOXHVJUHDWHUWKDQZRXOGWKHUHIRUH
EHFRQVLGHUHGVWDWLVWLFDOO\VLJQLILFDQW7KH1XOO+\SRWKHVLVLVUHMHFWHGEHFDXVHWKHFDOFXODWHG
YDOXH U  H[FHHGVWKHFULWLFDOYDOXHRIH[FOXVLRQ$VLJQLILFDQWFRUUHODWLRQ
LQGLFDWHVWKDWDFDOFXODWHGYDOXHDVKLJKDVRXUYDOXHLVXQOLNHO\WRRFFXULIWKHUHLVQRFRUUHODWLRQ
EHWZHHQWKHGDWDVHWV7KXVWKHFDOFXODWHG U RILVVWDWLVWLFDOO\VLJQLILFDQW 
7KHVHFRQGPHWKRGRIMXGJLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHWZRYDULDEOHV
ZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHVRI 7
RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQWRD WUDWLRRI7KH 7 WDEOHRI
YDOXHVKDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI ULV
VLJQLILFDQWEHFDXVHLWUHVXOWHGLQD W VFRUH WKDWH[FHHGHGWKHFULWLFDO 7YDOXH
7KHILQDOPHWKRGIRUDVVHVVLQJWKHVWUHQJWKVRIWKHUHODWLRQVKLSEHWZHHQWKHUHDGLQJ
GRPDLQRIODQJXDJHSURILFLHQF\DQGPDWKHPDWLFVDFKLHYHPHQWZDVWRH[DPLQHWKHHIIHFWVL]H
$FFRUGLQJWR&RKHQDODUJHHIIHFWVL]HKDVDQ U YDOXHRI U  RUJUHDWHU8VLQJ
WKLVPHDVXUHRXU U YDOXHRIUHSUHVHQWVDODUJHHIIHFWVL]HLQGLFDWLQJDVWURQJDQG
VWDWLVWLFDOO\VLJQLILFDQWUHODWLRQVKLSEHWZHHQ$&&(66UHDGLQJVFRUHVDQG3$5&&PDWKVFDOH
VFRUHV

)RU$&&(66ZULWLQJVFDOHVFRUHVWKH+\SRWKHVLV7HVWIRU3HDUVRQ¶V U ZDVXWLOL]HGILUVW
7KH1XOO+\SRWKHVLV+S VWDWHVWKDWWKHUHODWLRQEHWZHHQ$&&(66ZULWLQJVFDOHVFRUHV
DQG3$5&&PDWKVFDOHVFRUHLV7KH$OWHUQDWLYH+\SRWKHVLV+$SGRHVQRWHTXDOVWDWHV
WKDWWKHFRUUHODWLRQLVQRW7KH &ULWLFDO([FOXVLRQ9DOXHVIRU3HDUVRQ¶V&RUUHODWLRQV
&RHIILFLHQWU WDEOHVSHFLILHVWKDWWKHWZRWDLOHGFULWLFDOYDOXHIRU U DWGHJUHHVRIIUHHGRP
LVUGI $SSHQGL[$9DOXHVJUHDWHUWKDQZRXOGWKHUHIRUHEHFRQVLGHUHG
VWDWLVWLFDOO\VLJQLILFDQW7KH1XOO+\SRWKHVLVLVUHMHFWHGEHFDXVHWKHFDOFXODWHGYDOXH U  
H[FHHGVWKHFULWLFDOYDOXHRIH[FOXVLRQ$VLJQLILFDQWFRUUHODWLRQLQGLFDWHVWKDWD
FDOFXODWHGYDOXHDVKLJKDVRXUYDOXHLVXQOLNHO\WRRFFXULIWKHUHLVQRFRUUHODWLRQEHWZHHQWKH
GDWDVHWV7KXVWKHFDOFXODWHG U RILVVWDWLVWLFDOO\VLJQLILFDQW 
7KHVHFRQGPHWKRGIRUMXGJLQJWKHVWUHQJWKRIWKHUHODWLRQVKLSEHWZHHQWKHWZRYDULDEOHV
ZDVE\WUDQVIRUPLQJWKH U YDOXHLQWRD WUDWLRDQGFRPSDULQJLWDJDLQVWWKHDFWXDOYDOXHVRI 7
RXWOLQHGLQWKH ([FOXVLRQ9DOXHVIRUWKH7'LVWULEXWLRQ WDEOH$SSHQGL[%7KH UYDOXHRI
ZDVWUDQVIRUPHGXVLQJWKHIRUPXODIURP&RKHQWRD WUDWLRRI7KH 7 WDEOHRI
YDOXHVKDVDFULWLFDOYDOXHRI W 7KHUHIRUHRXUFDOFXODWHGYDOXHRI ULV
VLJQLILFDQWEHFDXVHLWUHVXOWHGLQD W VFRUH WKDWH[FHHGHGWKHFULWLFDO 7YDOXH
7KHILQDOPHWKRGIRUDVVHVVLQJWKHVWUHQJWKVRIWKHUHODWLRQVKLSEHWZHHQWKHZULWWHQ
GRPDLQRIODQJXDJHSURILFLHQF\DQGPDWKHPDWLFVDFKLHYHPHQWZDVWRH[DPLQHWKHHIIHFWVL]H
$FFRUGLQJWR&RKHQDODUJHHIIHFWVL]HKDVDQ U YDOXHRI U  RUJUHDWHU8VLQJ
WKLVPHDVXUHRXU U YDOXHRIUHSUHVHQWVDODUJHHIIHFWVL]HLQGLFDWLQJDVWURQJUHODWLRQVKLS
EHWZHHQ$&&(66ZULWLQJVFRUHVDQG3$5&&PDWKVFDOHVFRUHV

7DEOH GLVSOD\VWKHVXPPDU\GDWDIRUWKHOLQHDUUHJUHVVLRQPRGHO$FFRUGLQJWRWKH
PXOWLSOHOLQHDUUHJUHVVLRQPRGHODQDGMXVWHG U YDOXHRIHTXDWHVWRDSSUR[LPDWHO\RI
WKHYDULDQFHLQ3$5&&PDWKVFRUHVH[SODLQHGE\WKHIRXUODQJXDJHGRPDLQVRIWKH$&&(66
DVVHVVPHQWOLVWHQLQJVSHDNLQJUHDGLQJDQGZULWLQJ

7DEOH 0XOWLSOH/LQHDU5HJUHVVLRQ0RGHO6XPPDU\
7DEOH GLVSOD\VWKH$129$VXPPDU\WDEOHIRUWKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHO7KH )
WHVWVKRZVDYDOXHRIZLWKDVLJQLILFDQFHRIOHVVWKDQWKHWKUHVKROGWREH
FRQVLGHUHGVWDWLVWLFDOO\VLJQLILFDQW

7DEOH $129$6XPPDU\
7DEOH GHSLFWVWKHFRHIILFLHQWRXWSXWVIRUWKHUHJUHVVLRQPRGHO:KHQH[DPLQLQJWKH
FRHIILFLHQWGDWDRIWKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHOWKHLPSDFWRIHDFK$&&(66ODQJXDJH
SURILFLHQF\RQWKH3$5&&PDWKVFDOHVFRUHVFDQEHVHHQ7KH$&&(66UHDGLQJVFDOHVFRUH
ZLWKD S YDOXHRILVVWDWLVWLFDOO\VLJQLILFDQW7KH$&&(66ZULWLQJVFDOHVFRUHLVDOVR
VLJQLILFDQWZLWKD S YDOXHRI%RWKWKH$&&(66OLVWHQLQJDQGVSHDNLQJVFDOHVFRUHVDUH
QRWVLJQLILFDQWZLWK S YDOXHVRIDQGUHVSHFWLYHO\ 


7DEOH &RHIILFLHQW2XWSXWV

$FFRUGLQJO\XWLOL]LQJWKHXQVWDQGDUGL]HG %FRHIILFLHQWVWKHPRGHOSUHGLFWVDRQHSRLQWLQFUHDVH
RQWKH$&&(66UHDGLQJVFDOHVFRUHHTXDOVDSRLQWLQFUHDVHRIWKH3$5&&PDWKVFDOH
VFRUH$RQHSRLQWLQFUHDVHRQWKH$&&(66ZULWLQJVFDOHVFRUHHTXDOVDSRLQWLQFUHDVHRI
WKH3$5&&PDWKVFDOHVFRUH
8VLQJERWKFRUUHODWLRQDQGPXOWLSOHOLQHDUUHJUHVVLRQDVVWDWLVWLFDOWHVWVWKHK\SRWKHVLVLV
VXSSRUWHGLQWKDWDVWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\LQUHDGLQJDQGZULWLQJLPSDFWVWKHLU
PDWKHPDWLFVDFKLHYHPHQWRQVWDQGDUGL]HGDVVHVVPHQWWRDVLJQLILFDQWO\JUHDWHUH[WHQWWKDQWKHLU
VSHDNLQJDQGOLVWHQLQJSURILFLHQFLHV
5HVHDUFK4XHVWLRQ7KUHH
7KHWKLUGUHVHDUFKTXHVWLRQJXLGLQJWKLVVWXG\ZDVZKDWLVWKHWKUHVKROG(QJOLVK
ODQJXDJHSURILFLHQF\IRU(/VWRPHHWH[FHHGVWDQGDUGVRQIHGHUDOO\PDQGDWHGVWDQGDUGL]HG
DVVHVVPHQWVLQ(/$DQGPDWKHPDWLFV"7KHK\SRWKHVLVSHUWDLQLQJWRWKLVTXHVWLRQZDV
DFFRUGLQJWR,OOLQRLVVFKRROFRGH(/VDUHGHILQHGDVSURILFLHQWDWDFRPSRVLWH$&&(66VFRUHRI
RUEH\RQGDQGVKRXOGWKXVEHDEOHWRGHPRQVWUDWHSURILFLHQF\RQJUDGHOHYHOFRQWHQWDUHD
DVVHVVPHQWV

7RDQVZHUWKLVUHVHDUFKTXHVWLRQDQGWHVWLWVK\SRWKHVLVPHDQDQGPHGLDQ$&&(66
FRPSRVLWHVFRUHVZHUHFRPSDUHGZLWKLQWKHUDQJHVRI3$5&&DFDGHPLFSURILFLHQF\OHYHOV7KLV
WUHDWPHQWRIWKHGDWDDOORZHGIRUGHWHUPLQLQJWKHRYHUDOOFRPSRVLWH$&&(66VFRUHWKDWVHUYHVDV
WKHWKUHVKROGIRUDFKLHYLQJSURILFLHQF\RQWKH3$5&&(/$DQGPDWKHPDWLFVDVVHVVPHQWIRURXU
SDUWLFXODUVWXGHQWSRSXODWLRQ+LVWRJUDPVDQGFURVVWDEXODWLRQWDEOHVDUHXVHGWRYLVXDOO\
LOOXVWUDWHWKHGDWD
*UDSKLVDKLVWRJUDPGHWDLOLQJWKHIUHTXHQF\RIFRPSRVLWH$&&(66SURILFLHQF\
OHYHOVE\HDFKRIWKH3$5&&SURILFLHQF\OHYHOVIRU(/$ 

*UDSK+LVWRJUDPRI&RPSRVLWH$&&(663URILFLHQF\/HYHOVE\
3$5&&(/$3URILFLHQF\/HYHO

1RVWXGHQWVLQWKHVWXG\VFRUHGDWDSHUIRUPDQFHOHYHOH[FHHGHGVWDQGDUGV7KHUHGOLQH
LQGLFDWHVWKHPHDQ(QJOLVKODQJXDJHSURILFLHQF\OHYHOIRUHDFKRIWKH3$5&&SHUIRUPDQFH

OHYHOV7KHLQFUHDVHLQPHDQODQJXDJHSURILFLHQF\DVVWXGHQWVSHUIRUPDWKLJKHUOHYHOVRQWKH
3$5&&(/$DVVHVVPHQWLVFOHDUO\LOOXVWUDWHG+HQFHWKHUHODWLRQVKLSEHWZHHQUHDGLQJ
DFKLHYHPHQWDQG(QJOLVKODQJXDJHSURILFLHQF\LVIXUWKHUUHLQIRUFHGE\WKLVJUDSKDQG
DFFRPSDQ\LQJDQDO\VLVRIWKHGDWD
%HJLQQLQJZLWKWKH3$5&&(/$GDWDDQGWKH$&&(66VFRUHVQHHGHGWRPHHWH[FHHG
JUDGHOHYHOUHDGLQJVWDQGDUGVWKHPHDQ$&&(66FRPSRVLWHSURILFLHQF\OHYHOZLWKLQWKHVDPSOH
VWXGHQWSRSXODWLRQWRDFKLHYHDSHUIRUPDQFHOHYHOPHWVWDQGDUGVRQWKH3$5&&(/$
DVVHVVPHQWZDVD7KHPHGLDQVFRUHRIWKHVDPHGDWDVHWZDV7KHUDQJHRI$&&(66
FRPSRVLWHSURILFLHQF\OHYHOVZLWKLQWKLVWLHURIPHHWLQJVWDQGDUGVZDVWR%\FRPSDULVRQ
WKHPHDQ$&&(66FRPSRVLWHSURILFLHQF\OHYHOIRUVWXGHQWVZKRDFKLHYHGDWDSHUIRUPDQFHOHYHO
DSSURDFKHGVWDQGDUGVZDVDZLWKDVWKHPHGLDQ7KHUDQJHRI$&&(66FRPSRVLWH
SURILFLHQF\OHYHOVIRUWKLVSHUIRUPDQFHOHYHOZDVWR7KHPHDQ$&&(66FRPSRVLWH
SURILFLHQF\OHYHOIRUVWXGHQWVZKRDFKLHYHGDWDSHUIRUPDQFHOHYHOSDUWLDOO\PHWVWDQGDUGV
ZDVZLWKDPHGLDQVFRUHRI6WXGHQWVSHUIRUPLQJDWDOHYHORQWKH3$5&&(/$
DVVHVVPHQWUHSUHVHQWHGDZLGHUUDQJHRI(QJOLVKODQJXDJHSURILFLHQF\WKDQWKHSUHYLRXVWZR
SHUIRUPDQFHOHYHOVUDQJLQJIURPWRD7KHPHDQ$&&(66FRPSRVLWHSURILFLHQF\OHYHOIRU
VWXGHQWVZKRDFKLHYHGDWDSHUIRUPDQFHOHYHOSDUWLDOO\PHWVWDQGDUGVZDVZLWKDPHGLDQ
VFRUHRI6WXGHQWVSHUIRUPLQJDWDOHYHODOVRUHSUHVHQWHGDZLGHUUDQJHRI(QJOLVKODQJXDJH
SURILFLHQF\WKDQKLJKHUSHUIRUPLQJOHYHOVUDQJLQJIURPWR
7DEOH VKRZVWKHEUHDNGRZQRIDFKLHYHPHQWRQWKH3$5&&(/$DVVHVVPHQWE\
(QJOLVKDQG3$5&&SURILFLHQF\OHYHOV7KHKRUL]RQWDOUHGOLQHGHOLQHDWHVWKHFXWVFRUHIRU
VWXGHQWVWREHGHHPHG³PHHWLQJH[FHHGLQJ´JUDGHOHYHOH[SHFWDWLRQVIRUUHDGLQJRQWKH3$5&&

DVVHVVPHQW7KHYHUWLFDOUHGOLQHLQGLFDWHVWKHDSSUR[LPDWHSRLQWZLWKLQWKHGDWDWKDWWKHVWDWH
UHFODVVLILHV(/VEDVHGXSRQODQJXDJHSURILFLHQF\

7DEOH &RQWLQJHQF\7DEOHIRU(QJOLVK3URILFLHQF\/HYHOVDQG
*UDGH/HYHO5HDGLQJ3URILFLHQF\/HYHOV

RIVWXGHQWVLQWKHVWXG\SHUIRUPHGDWDOHYHOPHWH[SHFWDWLRQVIRUWKH3$5&&(/$
DVVHVVPHQWQRQHDWDOHYHOH[FHHGHGH[SHFWDWLRQV7KLVZDVVXEVWDQWLDOO\DERYHWKHDYHUDJH
SHUIRUPDQFHRI(/VZLWKLQWKHVWDWHZLWKRQO\VFRULQJDWDOHYHODQGDWDOHYHOIRU
WKHVDPH3$5&&(/$DVVHVVPHQW,OOLQRLV5HSRUW&DUG$OVRLOOXVWUDWHGLQWKH
WDEOHLVWKDWRIVWXGHQWVZLWKORZ(QJOLVKSURILFLHQF\VFRUHGDWDOHYHOGLGQRW\HWPHHW
H[SHFWDWLRQV:KLOHRIVWXGHQWVZLWKKLJK(QJOLVKSURILFLHQF\VFRUHGDWDOHYHOWKDWZDV
HTXLYDOHQWWRPHHWLQJJUDGHOHYHOVWDQGDUGVIRUUHDGLQJQRWDVLQJOHVWXGHQWZLWKORZ(QJOLVK
SURILFLHQF\PHWWKDWEHQFKPDUN)XUWKHUPRUHQRVWXGHQWVZLWKKLJK(QJOLVKSURILFLHQF\OHYHOV

VFRUHGDWDOHYHO 7DEOH DJDLQUHLQIRUFHVWKHVLJQLILFDQWUHODWLRQVKLSEHWZHHQUHDGLQJ
DFKLHYHPHQWRQVWDQGDUGL]HGDVVHVVPHQWVDQG(QJOLVKODQJXDJHSURILFLHQF\IRU(/VZLWKLQWKLV
VWXGHQWSRSXODWLRQ
%DVHGRQWKHVWXGHQWSRSXODWLRQVDPSOHGWKHWKUHVKROGODQJXDJHSURILFLHQF\IRU(/VWR
PHHWVWDQGDUGVRQWKH3$5&&(/$DVVHVVPHQWZDVDFRPSRVLWH$&&(66SURILFLHQF\OHYHORI
7KLVVFRUHHTXDWHVWRWKH³EULGJLQJ´OHYHORIODQJXDJHSURILFLHQF\7KLVVFRUHLVEH\RQGWKH
WKUHVKROGWKHVWDWHXVHVWRUHFODVVLI\(/VDQGGHPRQVWUDWHVDPLVDOLJQPHQWEHWZHHQUHVHDUFK
SROLF\DQGDVVHVVPHQWSUDFWLFHV
*UDSKLVDKLVWRJUDPGHWDLOLQJWKHIUHTXHQF\RIFRPSRVLWH$&&(66SURILFLHQF\
OHYHOVE\HDFKRIWKH3$5&&SURILFLHQF\OHYHOVIRUPDWK 

*UDSK+LVWRJUDPRI&RPSRVLWH$&&(663URILFLHQF\/HYHOVE\
3$5&&0DWK3URILFLHQF\/HYHO


1RVWXGHQWVLQWKHVWXG\VFRUHGDWDSHUIRUPDQFHOHYHOH[FHHGHGVWDQGDUGV7KHUHGOLQH
LQGLFDWHVWKHPHDQ(QJOLVKODQJXDJHSURILFLHQF\OHYHOIRUHDFKRIWKH3$5&&SHUIRUPDQFH
OHYHOV7KHLQFUHDVHLQPHDQODQJXDJHSURILFLHQF\DVVWXGHQWVSHUIRUPDWKLJKHUOHYHOVRQWKH
3$5&&PDWKDVVHVVPHQWLVFOHDUO\LOOXVWUDWHG+HQFHWKHUHODWLRQVKLSEHWZHHQPDWKHPDWLFV
DFKLHYHPHQWDQG(QJOLVKODQJXDJHSURILFLHQF\LVIXUWKHUUHLQIRUFHGE\WKLVJUDSKDQG
DFFRPSDQ\LQJDQDO\VLVRIWKHGDWD
([DPLQLQJWKH3$5&&PDWKHPDWLFVGDWDDQGWKH$&&(66VFRUHVQHHGHGWRPHHWH[FHHG
JUDGHOHYHOPDWKVWDQGDUGVWKHPHDQ$&&(66FRPSRVLWHSURILFLHQF\OHYHOZLWKLQWKHVDPSOH
VWXGHQWSRSXODWLRQWRDFKLHYHDSHUIRUPDQFHOHYHOPHWVWDQGDUGVRQWKH3$5&&PDWK
DVVHVVPHQWZDVD7KHPHGLDQVFRUHRIWKHVDPHGDWDVHWZDV7KHUDQJHRI$&&(66
FRPSRVLWHSURILFLHQF\OHYHOVZLWKLQWKLVWLHURIPHHWLQJVWDQGDUGVZDVWR%\FRPSDULVRQ
WKHPHDQ$&&(66FRPSRVLWHSURILFLHQF\OHYHOIRUVWXGHQWVZKRDFKLHYHGDWDSHUIRUPDQFHOHYHO
DSSURDFKHGVWDQGDUGVZDVDZLWKDVWKHPHGLDQ7KHUDQJHRI$&&(66FRPSRVLWH
SURILFLHQF\OHYHOVIRUWKLVSHUIRUPDQFHOHYHOZDVWR7KHPHDQ$&&(66FRPSRVLWH
SURILFLHQF\OHYHOIRUVWXGHQWVZKRDFKLHYHGDWDSHUIRUPDQFHOHYHOSDUWLDOO\PHWVWDQGDUGV
ZDVZLWKDPHGLDQVFRUHRI6WXGHQWVSHUIRUPLQJDWDOHYHORQWKH3$5&&PDWK
DVVHVVPHQWUHSUHVHQWHGDZLGHUUDQJHRI(QJOLVKODQJXDJHSURILFLHQF\WKDQWKHSUHYLRXVWZR
SHUIRUPDQFHOHYHOVUDQJLQJIURPWR7KHPHDQ$&&(66FRPSRVLWHSURILFLHQF\OHYHOIRU
VWXGHQWVZKRDFKLHYHGDWDSHUIRUPDQFHOHYHOSDUWLDOO\PHWVWDQGDUGVZDVZLWKDPHGLDQ
VFRUHRI6WXGHQWVSHUIRUPLQJDWDOHYHODOVRUHSUHVHQWHGDZLGHUUDQJHRI(QJOLVKODQJXDJH
SURILFLHQF\WKDQKLJKHUSHUIRUPLQJOHYHOVUDQJLQJIURPWR

7DEOH VKRZVWKHEUHDNGRZQRIDFKLHYHPHQWRQWKH3$5&&PDWKDVVHVVPHQWE\
(QJOLVKDQG3$5&&SURILFLHQF\OHYHOV7KHKRUL]RQWDOUHGOLQHGHOLQHDWHVWKHFXWVFRUHIRU
VWXGHQWVWREHGHHPHG³PHHWLQJH[FHHGLQJ´JUDGHOHYHOH[SHFWDWLRQVIRUUHDGLQJRQWKH3$5&&
DVVHVVPHQW7KHYHUWLFDOUHGOLQHLQGLFDWHVWKHDSSUR[LPDWHSRLQWZLWKLQWKHGDWDWKDWWKHVWDWH
UHFODVVLILHV(/VEDVHGXSRQWKHLUODQJXDJHSURILFLHQF\

7DEOH &RQWLQJHQF\7DEOHIRU(QJOLVK3URILFLHQF\/HYHOVDQG
*UDGH/HYHO0DWK3URILFLHQF\/HYHOV

RIVWXGHQWVLQWKHVWXG\SHUIRUPHGDWDOHYHOPHWH[SHFWDWLRQVIRUWKH3$5&&PDWK
DVVHVVPHQWQRQHDWDOHYHOH[FHHGHGH[SHFWDWLRQV7KLVZDVDERXWWKHVDPHDVWKHDYHUDJH
SHUIRUPDQFHRI(/VZLWKLQWKHVWDWHZLWKVFRULQJDWDOHYHODQGDWDOHYHOIRUWKH
VDPH3$5&&PDWKDVVHVVPHQW,OOLQRLV5HSRUW&DUG$OVRLOOXVWUDWHGLQWKHWDEOHLV
WKDWRIVWXGHQWVZLWKORZ(QJOLVKSURILFLHQF\VFRUHGDWDOHYHOGLGQRW\HWPHHW

H[SHFWDWLRQVRUOHYHOSDUWLDOO\PHWH[SHFWDWLRQV:KLOHRIVWXGHQWVZLWKKLJK(QJOLVK
SURILFLHQF\VFRUHGDWDOHYHOWKDWZDVHTXLYDOHQWWRPHHWLQJJUDGHOHYHOVWDQGDUGVIRUPDWK
)XUWKHUPRUHQRVWXGHQWVZLWKKLJK(QJOLVKSURILFLHQF\OHYHOVVFRUHGDWDOHYHO 7DEOH DJDLQ
UHLQIRUFHVWKHVLJQLILFDQWUHODWLRQVKLSEHWZHHQPDWKHPDWLFVDFKLHYHPHQWDQG(QJOLVKODQJXDJH
SURILFLHQF\IRU(/VZLWKLQWKLVVWXGHQWSRSXODWLRQ
%DVHGRQWKHVWXGHQWSRSXODWLRQVDPSOHGWKHWKUHVKROGODQJXDJHSURILFLHQF\IRU(/VWR
PHHWVWDQGDUGVRQWKH3$5&&PDWKDVVHVVPHQWZDVDFRPSRVLWH$&&(66SURILFLHQF\OHYHORI
7KLVVFRUHHTXDWHVWRWKH³EULGJLQJ´OHYHORIODQJXDJHSURILFLHQF\7KLVVFRUHLVEH\RQGWKH
WKUHVKROGWKHVWDWHXVHVWRUHFODVVLI\(/VDQGGHPRQVWUDWHVDPLVDOLJQPHQWEHWZHHQUHVHDUFK
SROLF\DQGDVVHVVPHQWSUDFWLFHV
%DVHGXSRQDQDO\VLVRIWKHPHDQDQGPHGLDQ$&&(66FRPSRVLWHVFRUHVLQFRPSDULVRQ
WRWKHUDQJHVRI3$5&&DFDGHPLFSURILFLHQF\OHYHOVWKHWKUHVKROGODQJXDJHSURILFLHQF\IRU(/V
WRPHHWVWDQGDUGVRQWKH3$5&&DVVHVVPHQWIRUERWK(/$DQG0DWKHPDWLFVLVDWDFRPSRVLWH
$&&(66SURILFLHQF\OHYHORI7KLVVFRUHHTXDWHVWRWKH³EULGJLQJ´OHYHORIODQJXDJH
SURILFLHQF\DQGLVEH\RQGWKHWKUHVKROGWKHVWDWHXVHVWRUHFODVVLI\(/V+HQFHWKHSRLQWWKH
VWDWHGHILQHVDV(/VQRORQJHUQHHGLQJDQGSURYLGLQJILQDQFLDOVXSSRUWIRUWDUJHWHGODQJXDJH
LQVWUXFWLRQWKHGDWDUHYHDOVDVLQDGHTXDWHUHODWLYHWRDFKLHYLQJDWWKHVWDWH¶VRZQFXWVFRUHVIRU
GHPRQVWUDWLQJJUDGHOHYHOSURILFLHQF\LQUHDGLQJDQGPDWK7KLVGDWDIXUWKHUUHYHDOVWKH
PLVDOLJQPHQWEHWZHHQUHVHDUFKSROLF\DQGDVVHVVPHQWSUDFWLFHVIRU(/V
5HVHDUFK4XHVWLRQ)RXU
7KHIRXUWKUHVHDUFKTXHVWLRQJXLGLQJWKLVVWXG\ZDVZKDWLVWKHLPSDFWRIRWKHUVWXGHQW
GHPRJUDSKLFIDFWRUVUDFHHWKQLFLW\VRFLRHFRQRPLFVWDWXVLQUHODWLRQWR(QJOLVKODQJXDJH

SURILFLHQF\IRUWKHDFKLHYHPHQWRI(/VRQIHGHUDOO\PDQGDWHGVWDQGDUGL]HGDVVHVVPHQWVLQ(/$
DQGPDWKHPDWLFV"6HYHQOLQHDUUHJUHVVLRQPRGHOVZHUHXVHGWRDQVZHUWKLVILQDOUHVHDUFK
TXHVWLRQDQGWHVWLWVWZRDFFRPSDQ\LQJK\SRWKHVHV7KHXVHRIPXOWLSOHOLQHDUUHJUHVVLRQV
DOORZVIRUWKHFRPSDULVRQRIPRGHOVXPPDU\FKDQJHVZLWKWKHLQWURGXFWLRQRIDGGLWLRQDO
SUHGLFWRUYDULDEOHV$EERWW2YHUDOO3$5&&VFDOHVFRUHVIRU(/$DQGPDWKHPDWLFVZHUH
WKHGHSHQGHQWRXWFRPHYDULDEOHDQG(QJOLVKODQJXDJHSURILFLHQF\OHYHOODQJXDJHGRPDLQV
VSHDNLQJOLVWHQLQJUHDGLQJDQGZULWLQJVRFLRHFRQRPLFVWDWXVDQGUDFHHWKQLFLW\WKH
LQGHSHQGHQWYDULDEOHV7KHILUVWK\SRWKHVLVIRUWKLVUHVHDUFKTXHVWLRQZDVFRQWUROOLQJIRURWKHU
YDULDEOHV(/VLGHQWLI\LQJZLWKDUDFHHWKQLFLW\RI:KLWHZLOODFKLHYHKLJKHUOHYHOVRIUHDGLQJ
DQGPDWKHPDWLFVSURILFLHQF\7KHVHFRQGK\SRWKHVLVIRUWKLVTXHVWLRQZDVFRQWUROOLQJIRURWKHU
YDULDEOHV(/VZLWKIXOOSD\OXQFKVWDWXVZLOODFKLHYHKLJKHUOHYHOVRIUHDGLQJDQGPDWKHPDWLFV
SURILFLHQF\
$VZDVGLVFXVVHGHDUOLHULQWKLVFKDSWHUWKHSULPDU\DVVXPSWLRQVIRUFRUUHODWLRQDVD
VWDWLVWLFDOSURFHGXUHDUHDUDQGRPO\FKRVHQVDPSOHYDULDEOHVWKDWDUHLQGHSHQGHQWRIRQH
DQRWKHUYDULDEOHVWKDWDUHQRUPDOO\GLVWULEXWHGHTXDOYDULDQFHVDQGDOLQHDUUHODWLRQVKLS
$EERWW,QWKLVVWXG\DOODVVXPSWLRQVZLWKWKHH[FHSWLRQRIDUDQGRPO\FKRVHQVDPSOH
ZHUHPHW7KHGDWDVHWVZHUHQRWOLQNHGDQGWKXVLQGHSHQGHQWRIRQHDQRWKHU%RWKGDWDVHWV
UHSUHVHQWHGVFDOHGVFRUHVDQGZHUHLQWHUYDO 7DEOHVDQG VKRZWKHGHVFULSWLYHVWDWLVWLFVIRU
WKHORJLVWLFUHJUHVVLRQDQDO\VLVWKHYDULDEOHVDSSHDUWREHQRUPDOIURPWKHUHVXOWV


7DEOH 'HVFULSWLYH6WDWLVWLFVIRU9DULDEOHVLQ5HJUHVVLRQ$QDO\VLV


7DEOH 'HVFULSWLYH6WDWLVWLFVIRU9DULDEOHVLQ5HJUHVVLRQ$QDO\VLV

6HYHQORJLVWLFUHJUHVVLRQPRGHOVZHUHHVWLPDWHGXVLQJWKHORJDULWKPRIWKH3$5&&VFDOH
VFRUHVIRU(/$DQGPDWKDVWKHGHSHQGHQWYDULDEOHDQG(QJOLVKODQJXDJHSURILFLHQF\OHYHO
$&&(66DVVHVVHGODQJXDJHGRPDLQVVSHDNLQJOLVWHQLQJUHDGLQJDQGZULWLQJVRFLRHFRQRPLF
VWDWXVDQGUDFHHWKQLFLW\DVLQGHSHQGHQWYDULDEOHV7KHVHPRGHOVWHVWHGWKHVWDWLVWLFDO
VLJQLILFDQFHRIWKHHIIHFWVRIWKHLQGHSHQGHQWYDULDEOHVRQ3$5&&(/$DQGPDWKSHUIRUPDQFH
5HDGLQJDFKLHYHPHQWZDVPRGHOHGILUVW 7DEOH VKRZVWKHUHVXOWVIRUWKHHVWLPDWLRQRIWKH
SDUDPHWHUVIRUWKHVHYHQORJLVWLFUHJUHVVLRQPRGHOVLQUHODWLRQWR3$5&&(/$VFRUHV


7DEOH 6XPPDU\RI/LQHDU5HJUHVVLRQ0RGHOVIRU3$5&&(/$6FDOH6FRUHV

0RGHORQHLQFOXGHG(QJOLVKODQJXDJHSURILFLHQF\YDULDEOHVRQO\7KH3$5&&VFDOH
VFRUHVIRU(/$ZHUHWKHGHSHQGHQWYDULDEOHZLWK(QJOLVKODQJXDJHSURILFLHQF\OHYHOVWKH
LQGHSHQGHQWYDULDEOHV(/VZHUHGLYLGHGLQWRWKUHHOHYHOVPHDVXULQJGLIIHUHQWGHJUHHVRI(QJOLVK
ODQJXDJHSURILFLHQF\ORZPHGLXPDQGKLJK7KLVYDULDEOHZDVRSHUDWLRQDOL]HGE\FUHDWLQJ
GXPP\YDULDEOHVIRUHDFKGLVWLQFWOHYHORIODQJXDJHSURILFLHQF\6WXGHQWVZLWKORZ(QJOLVK
ODQJXDJHSURILFLHQF\VHUYHGDVWKHUHIHUHQFHFDWHJRU\IRUWKHILUVWPRGHO


7DEOH 0RGHO2QH6XPPDU\5HDGLQJ

7DEOH GLVSOD\VWKHVXPPDU\GDWDIRUWKHILUVWOLQHDUUHJUHVVLRQPRGHO$FFRUGLQJWR
WKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHODQDGMXVWHG U YDOXHRIHTXDWHVWRDSSUR[LPDWHO\
RIWKHYDULDQFHLQ3$5&&UHDGLQJVFRUHVH[SODLQHGE\DVWXGHQW¶VOHYHORI(QJOLVKODQJXDJH
SURILFLHQF\$FFRUGLQJWR&RKHQDODUJHHIIHFWVL]HKDVDQ U YDOXHRI U  RU
JUHDWHU8VLQJWKLVPHDVXUHRXU U YDOXHRIUHSUHVHQWVDODUJHHIIHFWVL]HLQGLFDWLQJD
VWURQJUHODWLRQVKLSEHWZHHQ(QJOLVKODQJXDJHSURILFLHQF\DQG3$5&&(/$SHUIRUPDQFH
7DEOH VKRZVWKHUHVXOWVIRUWKHHVWLPDWLRQRIWKHSDUDPHWHUV:KHQH[DPLQLQJWKH
XQVWDQGDUGL]HG %FRHIILFLHQWGDWDRIWKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHOWKHLPSDFWRID
VWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\RQWKH3$5&&(/$VFDOHVFRUHVFDQEHVHHQ%RWK
ODQJXDJHSURILFLHQF\YDULDEOHVDUHVWDWLVWLFDOO\VLJQLILFDQW$ORQHLQWKHPRGHOPHGLXPDQGKLJK
(QJOLVKODQJXDJHSURILFLHQF\DUHERWKVLJQLILFDQWZLWKD S YDOXHRI$FFRUGLQJO\WKH
UHJUHVVLRQDQDO\VLVSUHGLFWVWKDWLQFUHDVLQJDVWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\WRWKH
PHGLXPUDQJHUHVXOWVLQDQ3$5&&(/$VFRUHLQFUHDVHRISRLQWVZKLOHPRYLQJDVWXGHQWWR
KLJK(QJOLVKODQJXDJHSURILFLHQF\UHVXOWVLQDQLQFUHDVHRISRLQWV%DVHGRQ3$5&&¶VVFDOHG
VFRULQJV\VWHPWKLVLVHTXLYDOHQWWRDRQHSHUIRUPDQFHOHYHOLQFUHDVHIRUHDFKDGGHGUDQJHRI
(QJOLVKODQJXDJHSURILFLHQF\

0RGHOWZRLQFOXGHGWKHIRXU$&&(66DVVHVVHGODQJXDJHGRPDLQVRIVSHDNLQJOLVWHQLQJ
UHDGLQJDQGZULWLQJRQO\7KH3$5&&VFDOHVFRUHVIRU(/$ZHUHWKHGHSHQGHQWYDULDEOHZLWK
WKHVFDOHGVFRUHVIRUHDFKRIWKHIRXUODQJXDJHGRPDLQVDVWKHLQGHSHQGHQWYDULDEOHV 

7DEOH 0RGHO7ZR6XPPDU\5HDGLQJ

7DEOH GLVSOD\VWKHVXPPDU\GDWDIRUWKHVHFRQGOLQHDUUHJUHVVLRQPRGHO$FFRUGLQJWR
WKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHODQDGMXVWHG U YDOXHRIHTXDWHVWRDSSUR[LPDWHO\
RIWKHYDULDQFHLQ3$5&&UHDGLQJVFRUHVH[SODLQHGE\DVWXGHQW¶VOHYHORI(QJOLVKSURILFLHQF\LQ
WKHGRPDLQVRIVSHDNLQJOLVWHQLQJUHDGLQJDQGZULWLQJ$FFRUGLQJWR&RKHQDODUJH
HIIHFWVL]HKDVDQ U YDOXHRI U  RUJUHDWHU8VLQJWKLVPHDVXUHRXU U YDOXHRI
UHSUHVHQWVDODUJHHIIHFWVL]HLQGLFDWLQJDVWURQJUHODWLRQVKLSEHWZHHQ(QJOLVKODQJXDJH
SURILFLHQF\DQG3$5&&(/$SHUIRUPDQFH
7DEOH VKRZVWKHUHVXOWVIRUWKHHVWLPDWLRQRIWKHSDUDPHWHUV:KHQH[DPLQLQJWKH
XQVWDQGDUGL]HG %FRHIILFLHQWGDWDRIWKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHOWKHLPSDFWRID
VWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\RQWKH3$5&&(/$VFDOHVFRUHVFDQEHVHHQ%RWKWKH
UHDGLQJDQGZULWLQJYDULDEOHVDUHVWDWLVWLFDOO\VLJQLILFDQW5HDGLQJKDGD S YDOXHRIDQG
ZULWLQJD SYDOXHRI7KHVSHDNLQJDQGOLVWHQLQJYDULDEOHVZHUHQRWVWDWLVWLFDOO\
VLJQLILFDQW7KHVHILQGLQJVDOLJQZLWKWKRVHRIWKHVHFRQGUHVHDUFKTXHVWLRQ,QDGGLWLRQWKH
UHJUHVVLRQPRGHOSUHGLFWVWKDWDRQHSRLQWLQFUHDVHRIDVWXGHQW¶V$&&(66UHDGLQJVXEVFRUHZLOO
UHVXOWLQDKDOISRLQWLQFUHDVHRQWKH3$5&&(/$DVVHVVPHQW,WDOVRSUHGLFWVWKDWDRQHSRLQW

LQFUHDVHRIDVWXGHQW¶V$&&(66ZULWLQJVXEVFRUHZLOOUHVXOWLQDRQHILIWKSRLQWLQFUHDVHRQWKH
3$5&&(/$DVVHVVPHQW 
0RGHOWKUHHLQWURGXFHGVRFLRHFRQRPLFVWDWXVYDULDEOHV7KH3$5&&VFDOHVFRUHVIRU
(/$ZHUHWKHGHSHQGHQWYDULDEOHZLWKDVWXGHQW¶VOXQFKVWDWXVVHUYLQJDVDSUR[\IRU
VRFLRHFRQRPLFVWDWXVDVWKHLQGHSHQGHQWYDULDEOHV(/VZHUHGLYLGHGLQWRWKUHHOHYHOVPHDVXULQJ
GLIIHUHQWGHJUHHVRIVRFLRHFRQRPLFVWDWXVIUHHOXQFKUHGXFHGOXQFKDQGIXOOSD\OXQFK7KLV
YDULDEOHZDVRSHUDWLRQDOL]HGE\FUHDWLQJGXPP\YDULDEOHVIRUHDFKGLVWLQFWOHYHO6WXGHQWVZLWK
IUHHOXQFKVHUYHGDVWKHUHIHUHQFHFDWHJRU\IRUWKHWKLUGPRGHO

7DEOH 0RGHO7KUHH6XPPDU\5HDGLQJ

7DEOH GLVSOD\VWKHVXPPDU\GDWDIRUWKHWKLUGOLQHDUUHJUHVVLRQPRGHO$FFRUGLQJWR
WKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHODQDGMXVWHG U YDOXHRIHTXDWHVWROHVVWKDQRQHWHQWK
RIRQHSHUFHQWRIWKHYDULDQFHLQ3$5&&(/$VFRUHVH[SODLQHGE\DVWXGHQW¶VVRFLRHFRQRPLF
VWDWXV$FFRUGLQJWR&RKHQDVPDOOHIIHFWVL]HKDVDQ U YDOXHRI U  RU
JUHDWHU8VLQJWKLVPHDVXUHRXU U YDOXHRILVQRWVWDWLVWLFDOO\VLJQLILFDQWDQGUHIOHFWVQR
PHDQLQJIXOUHODWLRQVKLSEHWZHHQDVWXGHQW¶VVRFLRHFRQRPLFVWDWXVDQG3$5&&(/$
SHUIRUPDQFH
7DEOH VKRZVWKHUHVXOWVIRUWKHHVWLPDWLRQRIWKHSDUDPHWHUV1HLWKHUWKHUHGXFHGRU
IXOOSD\YDULDEOHVZHUHVWDWLVWLFDOO\VLJQLILFDQWZLWKLQWKHPRGHO$FFRUGLQJWRPRGHOWKUHHWKHUH
LVQRWDVWDWLVWLFDOO\VLJQLILFDQWUHODWLRQVKLSEHWZHHQVRFLRHFRQRPLFVWDWXVDQGUHDGLQJ

SURILFLHQF\DVPHDVXUHGE\3$5&&IRUWKHVWXGHQWSRSXODWLRQVWXGLHG7KLVILQGLQJUHMHFWVWKH
K\SRWKHVLVWKDWIXOOSD\VWXGHQWVZLOOSHUIRUPEHWWHURQWKLVVWDQGDUGL]HGDVVHVVPHQWWKDQWKHLU
ORZHUVRFLRHFRQRPLFSHHUV
0RGHOIRXULQFOXGHGUDFHHWKQLFLW\YDULDEOHVRQO\7KH3$5&&VFDOHVFRUHVIRU(/$
ZHUHWKHGHSHQGHQWYDULDEOHZLWKUDFHHWKQLFLW\DVWKHLQGHSHQGHQWYDULDEOHV(/VVHOILGHQWLILHG
LQWRRQHRIILYHUDFLDOHWKQLFFDWHJRULHV$VLDQ%ODFN+LVSDQLF:KLWHDQG2WKHU7KLVYDULDEOH
ZDVRSHUDWLRQDOL]HGE\FUHDWLQJGXPP\YDULDEOHVIRUHDFKGLVWLQFWFDWHJRU\6WXGHQWV
LGHQWLI\LQJDV%ODFNVHUYHGDVWKHUHIHUHQFHFDWHJRU\IRUWKHIRXUWKPRGHO

7DEOH 0RGHO)RXU6XPPDU\5HDGLQJ

7DEOH GLVSOD\VWKHVXPPDU\GDWDIRUWKHIRXUWKOLQHDUUHJUHVVLRQPRGHO$FFRUGLQJWR
WKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHODQDGMXVWHG U YDOXHRIHTXDWHVWRDSSUR[LPDWHO\
RIWKHYDULDQFHLQ3$5&&(/$VFRUHVH[SODLQHGE\DVWXGHQW¶VUDFHHWKQLFLW\$FFRUGLQJWR
&RKHQDVPDOOHIIHFWVL]HKDVDQ U YDOXHRI U  RUJUHDWHU8VLQJWKLVPHDVXUH
RXU U YDOXHRILVQRWVWDWLVWLFDOO\VLJQLILFDQWDQGUHIOHFWVOLWWOHUHODWLRQVKLSEHWZHHQD
VWXGHQW¶VUDFHHWKQLFLW\DQG3$5&&(/$SHUIRUPDQFH
7DEOH VKRZVWKHUHVXOWVIRUWKHHVWLPDWLRQRIWKHSDUDPHWHUV:KHQH[DPLQLQJWKH
XQVWDQGDUGL]HG %FRHIILFLHQWGDWDRIWKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHOWKHLPSDFWRID
VWXGHQW¶VUDFHHWKQLFLW\RQWKH3$5&&(/$VFDOHVFRUHVFDQEHVHHQ,GHQWLILFDWLRQDV:KLWH
ZDVWKHRQO\UDFLDOHWKQLFYDULDEOHRIVWDWLVWLFDOVLJQLILFDQFH7KH:KLWHYDULDEOHKDGD S YDOXH

RI$FFRUGLQJO\WKHUHJUHVVLRQDQDO\VLVSUHGLFWVWKDW:KLWHVWXGHQWVZLOOVFRUH
DSSUR[LPDWHO\SRLQWVORZHURQWKH3$5&&(/$DVVHVVPHQWWKDQVWXGHQWVLGHQWLI\LQJDV
%ODFN7KLVILQGLQJUHMHFWVWKHK\SRWKHVLVWKDW:KLWHVWXGHQWVZRXOGSHUIRUPEHWWHURQWKLV
VWDQGDUGL]HGDVVHVVPHQWWKDQRWKHUUDFLDOHWKQLFJURXSV
0RGHOILYHLQFOXGHG(QJOLVKODQJXDJHSURILFLHQF\YDULDEOHVDQGWKHIRXU$&&(66
DVVHVVHGODQJXDJHGRPDLQVRIVSHDNLQJOLVWHQLQJUHDGLQJDQGZULWLQJRQO\7KHUHH[LVWVD
GHJUHHRIRYHUODSZLWKLQWKLVPRGHODVDZHLJKWHGFRPELQDWLRQRIWKHIRXUODQJXDJHGRPDLQV
5HDGLQJ:ULWLQJ/LVWHQLQJ6SHDNLQJZDVXVHGWRGHWHUPLQHWKH
FRPSRVLWHVFDOHVFRUHVWKDWGHILQHWKH(QJOLVKODQJXDJHSURILFLHQF\FODVVLILFDWLRQV7KH3$5&&
VFDOHVFRUHVIRU(/$ZHUHWKHGHSHQGHQWYDULDEOHZLWK(QJOLVKODQJXDJHSURILFLHQF\OHYHOVDQG
WKHVFDOHGVFRUHVIRUHDFKRIWKHIRXUODQJXDJHGRPDLQVDVWKHLQGHSHQGHQWYDULDEOHV

7DEOH 0RGHO)LYH6XPPDU\5HDGLQJ

7DEOH GLVSOD\VWKHVXPPDU\GDWDIRUWKHILIWKOLQHDUUHJUHVVLRQPRGHO$FFRUGLQJWR
WKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHODQDGMXVWHG U YDOXHRIHTXDWHVWRDSSUR[LPDWHO\
RIWKHYDULDQFHLQ3$5&&(/$VFRUHVH[SODLQHGE\DVWXGHQW¶VOHYHORI(QJOLVKODQJXDJH
SURILFLHQF\LQUHDGLQJZULWLQJVSHDNLQJDQGOLVWHQLQJ$FFRUGLQJWR&RKHQDODUJH
HIIHFWVL]HKDVDQ U YDOXHRI U  RUJUHDWHU8VLQJWKLVPHDVXUHRXU U YDOXHRI
UHSUHVHQWVDODUJHHIIHFWVL]HLQGLFDWLQJDVLJQLILFDQWUHODWLRQVKLSEHWZHHQWKHVH(QJOLVK
ODQJXDJHSURILFLHQF\YDULDEOHVDQG3$5&&(/$SHUIRUPDQFH

7DEOH VKRZVWKHUHVXOWVIRUWKHHVWLPDWLRQRIWKHSDUDPHWHUV:LWKWKHLQWURGXFWLRQRI
WKHVHODQJXDJHSURILFLHQF\YDULDEOHVWRJHWKHUDVWXGHQW¶VOHYHORI(QJOLVKSURILFLHQF\DVPHGLXP
RUKLJKLVQRORQJHUVWDWLVWLFDOO\VLJQLILFDQW7KHUHDGLQJDQGZULWLQJODQJXDJHYDULDEOHVDUHVWLOO
VWDWLVWLFDOO\VLJQLILFDQWZLWK S YDOXHVRIDQGUHVSHFWLYHO\$FFRUGLQJO\WKH
UHJUHVVLRQDQDO\VLVSUHGLFWLRQUHPDLQVUHODWLYHO\FRQVWDQWLQWKDWDRQHSRLQWLQFUHDVHRQD
VWXGHQW¶V$&&(66UHDGLQJVXEVFRUHZLOOUHVXOWLQDKDOISRLQWLQFUHDVHRQWKH3$5&&(/$
DVVHVVPHQW,WDOVRSUHGLFWVWKDWDRQHSRLQWLQFUHDVHRQDVWXGHQW¶V$&&(66ZULWLQJVXEVFRUH
ZLOOUHVXOWLQDRQHILIWKSRLQWLQFUHDVHRQWKH3$5&&(/$DVVHVVPHQW7KLVPRGHODJDLQ
XQGHUVFRUHVWKHOLQNEHWZHHQDVWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\LQUHDGLQJDQGZULWLQJDQG
LQFUHDVHGSHUIRUPDQFHRQWKH3$5&&(/$DVVHVVPHQW
0RGHOVL[LQWURGXFHGVRFLRHFRQRPLFYDULDEOHV7KH3$5&&VFDOHVFRUHVIRU(/$ZHUH
WKHGHSHQGHQWYDULDEOHZLWK(QJOLVKODQJXDJHSURILFLHQF\OHYHOVVFDOHGVFRUHVIRUHDFKRIWKH
IRXU$&&(66DVVHVVHGODQJXDJHGRPDLQVDQGVRFLRHFRQRPLFVWDWXVDVWKHLQGHSHQGHQW
YDULDEOHV

7DEOH 0RGHO6L[6XPPDU\5HDGLQJ

7DEOH GLVSOD\VWKHVXPPDU\GDWDIRUWKHVL[WKOLQHDUUHJUHVVLRQPRGHO$FFRUGLQJWR
WKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHODQDGMXVWHG U YDOXHRIHTXDWHVWRDSSUR[LPDWHO\
RIWKHYDULDQFHLQ3$5&&(/$VFRUHVH[SODLQHGE\WKHFRPELQDWLRQRIWKHVHYDULDEOHV
$FFRUGLQJWR&RKHQDODUJHHIIHFWVL]HKDVDQ U YDOXHRI U  RUJUHDWHU8VLQJ

WKLVPHDVXUHRXU U YDOXHRIUHSUHVHQWVDODUJHHIIHFWVL]HLQGLFDWLQJDVLJQLILFDQW
UHODWLRQVKLSEHWZHHQWKHLQGHSHQGHQWYDULDEOHVDQG3$5&&(/$SHUIRUPDQFH
7DEOH VKRZVWKHUHVXOWVIRUWKHHVWLPDWLRQRIWKHSDUDPHWHUV:LWKWKHLQWURGXFWLRQRI
WKHVRFLRHFRQRPLFYDULDEOHVDVWXGHQW¶VOHYHORI(QJOLVKSURILFLHQF\DVPHGLXPRUKLJK
FRQWLQXHVWRQRORQJHUEHVWDWLVWLFDOO\VLJQLILFDQW7KHUHDGLQJDQGZULWLQJODQJXDJHYDULDEOHV
UHPDLQVWDWLVWLFDOO\VLJQLILFDQWZLWK SYDOXHVRIDQGUHVSHFWLYHO\7KHSUHGLFWLYH
LPSDFWRIHDFKYDULDEOHDOVRUHPDLQVUHODWLYHO\FRQVWDQW,QWKLVPRGHOWKHUHGXFHGOXQFK
YDULDEOHEHFRPHVVWDWLVWLFDOO\VLJQLILFDQWZLWKD S YDOXHRI7KHIXOOSD\OXQFKYDULDEOHLV
QRW7KHPRGHOSUHGLFWVWKDWVWXGHQWVPRYLQJIURPIUHHWRUHGXFHGOXQFKVWDWXVZLOOLQFUHDVH
WKHLU3$5&&(/$VFRUHE\DSSUR[LPDWHO\SRLQWV$VDUHVXOWVRFLRHFRQRPLFVWDWXVLVDQ
LPSDFWLQJIDFWRUZLWKLQWKHPRGHOWKRXJKLWDSSHDUVWREHOLPLWHGZLWKDFHLOLQJDWIXOOSD\OXQFK
VWDWXV0RGHOVL[IXUWKHUUHMHFWVWKHVRFLRHFRQRPLFK\SRWKHVLVWKDWIXOOSD\VWXGHQWVZLOO
SHUIRUPDWKLJKHUOHYHOVEXWGRHVLQGLFDWHDUHODWLRQVKLSEHWZHHQSRYHUW\DQGORZHUOHYHOVRI
SHUIRUPDQFHRQWKH3$5&&(/$DVVHVVPHQW 
0RGHOVHYHQLQWURGXFHGUDFHHWKQLFLW\YDULDEOHV7KH3$5&&VFDOHVFRUHVIRU(/$ZHUH
WKHGHSHQGHQWYDULDEOHZLWK(QJOLVKODQJXDJHSURILFLHQF\OHYHOVVFDOHGVFRUHVIRUHDFKRIWKH
IRXU$&&(66DVVHVVHGODQJXDJHGRPDLQVVRFLRHFRQRPLFVWDWXVDQGUDFHHWKQLFLW\DVWKH
LQGHSHQGHQWYDULDEOHV

7DEOH 0RGHO6HYHQ6XPPDU\5HDGLQJ


7DEOH GLVSOD\VWKHVXPPDU\GDWDIRUWKHVHYHQWKOLQHDUUHJUHVVLRQPRGHO$FFRUGLQJ
WRWKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHODQDGMXVWHG U YDOXHRIHTXDWHVWRDSSUR[LPDWHO\
RIWKHYDULDQFHLQ3$5&&(/$VFRUHVH[SODLQHGE\WKHFRPELQDWLRQRIWKHVHYDULDEOHV
$FFRUGLQJWR&RKHQDODUJHHIIHFWVL]HKDVDQ U YDOXHRI U  RUJUHDWHU8VLQJ
WKLVPHDVXUHRXU U YDOXHRIUHSUHVHQWVDODUJHHIIHFWVL]HLQGLFDWLQJDVLJQLILFDQW
UHODWLRQVKLSEHWZHHQWKHLQGHSHQGHQWYDULDEOHVDQG3$5&&(/$SHUIRUPDQFH
7DEOH VKRZVWKHUHVXOWVIRUWKHHVWLPDWLRQRIWKHSDUDPHWHUV:LWKWKHLQWURGXFWLRQRI
WKHUDFLDOHWKQLFYDULDEOHVDVWXGHQW¶VOHYHORI(QJOLVKSURILFLHQF\DVPHGLXPRUKLJKUHPDLQV
XQFKDQJHGDQGQRWVWDWLVWLFDOO\VLJQLILFDQW:LWKWKHLQWURGXFWLRQRIPXOWLSOHYDULDEOHVLQWRODWHU
PRGHOV(QJOLVKSURILFLHQF\OHYHOVVKLIWHGIURPEHLQJVLJQLILFDQWWRDKLJKGHJUHHE\LWVHOIWR
OHVVLPSDFWLQJZLWKWKHRWKHUFRPSRXQGLQJYDULDEOHV7KHUHDGLQJDQGZULWLQJODQJXDJH
YDULDEOHVUHPDLQVWDWLVWLFDOO\VLJQLILFDQWZLWK SYDOXHVRIDQGUHVSHFWLYHO\7KLV
VLJQLILFDQFHUHPDLQVFRQVWDQWWKURXJKRXWHDFKRIWKHPRGHOV7KHSUHGLFWLYHLPSDFWRIHDFK
YDULDEOHDOVRUHPDLQVUHODWLYHO\FRQVWDQWIRUUHDGLQJDQGIRUZULWLQJ7KHUHGXFHG
OXQFKYDULDEOHFRQWLQXHVWREHVWDWLVWLFDOO\VLJQLILFDQWZLWKD S YDOXHRIZLWKLWVSUHGLFWLYH
LPSDFWDSSUR[LPDWHO\WKHVDPH7KHIXOOSD\OXQFKYDULDEOHUHPDLQVQRWVWDWLVWLFDOO\VLJQLILFDQW
,QWKLVPRGHOHDFKUDFLDOHWKQLFYDULDEOHLVVWDWLVWLFDOO\VLJQLILFDQW7KH$VLDQYDULDEOHKDVD
SYDOXHRI+LVSDQLFRI:KLWHRIDQG2WKHURI7KHSUHGLFWLYHLPSDFW
RIHDFKUDFHHWKQLFLW\YDULDEOHZDVQHJDWLYHDSSUR[LPDWHO\SRLQWVIRU$VLDQSRLQWVIRU
+LVSDQLFSRLQWVIRU:KLWHDQGSRLQWVIRU2WKHULQFRPSDULVRQWRWKH%ODFNVWXGHQWVWKDW
VHUYHGDVWKHUHIHUHQFHJURXS 

$FFRUGLQJO\VRFLRHFRQRPLFVWDWXVLVDQLPSDFWLQJIDFWRUZLWKLQWKHPRGHOWKRXJKLW
DSSHDUVWREHOLPLWHGZLWKDFHLOLQJDWIXOOSD\VWDWXV0RGHOVHYHQDJDLQUHMHFWVWKH
VRFLRHFRQRPLFK\SRWKHVLVWKDWIXOOSD\VWXGHQWVZLOOSHUIRUPDWKLJKHUOHYHOVEXWFRQWLQXHVWR
LQGLFDWHDUHODWLRQVKLSEHWZHHQSRYHUW\DQGGHFUHDVHGSHUIRUPDQFHRQWKH3$5&&(/$
DVVHVVPHQW0RGHOVHYHQDOVRUHMHFWVWKHUDFLDOHWKQLFK\SRWKHVLVWKDWVWXGHQWVLGHQWLILHGDV
:KLWHZLOOSHUIRUPDWKLJKHUOHYHOVRQWKLVVWDQGDUGL]HGUHDGLQJDVVHVVPHQW7KHLQFOXVLRQRI
UDFHHWKQLFLW\YDULDEOHVZLWKLQWKHPRGHOPDNHVHDFKDVWDWLVWLFDOO\VLJQLILFDQWIDFWRUDQGUHIXWHV
WKHK\SRWKHVLVDVHDFKJURXSLVSUHGLFWHGWRSHUIRUPDWDORZHUOHYHOWKDQWKH%ODFNUHIHUHQFH
JURXS
7KHVDPHVHYHQORJLVWLFUHJUHVVLRQPRGHOVZHUHXVHGWRDQDO\]HPDWKHPDWLFV
SHUIRUPDQFH 7DEOH VKRZVWKHUHVXOWVIRUWKHHVWLPDWLRQRIWKHSDUDPHWHUVIRUWKHVHYHQ
ORJLVWLFUHJUHVVLRQPRGHOVZLWKUHVSHFWWR3$5&&PDWKVFRUHV


7DEOH 6XPPDU\RI/LQHDU5HJUHVVLRQ0RGHOVIRU3$5&&0DWK6FDOH6FRUHV

0RGHORQHLQFOXGHG(QJOLVKODQJXDJHSURILFLHQF\YDULDEOHVRQO\7KH3$5&&VFDOH
VFRUHVIRUPDWKHPDWLFVZHUHWKHGHSHQGHQWYDULDEOHZLWK(QJOLVKODQJXDJHSURILFLHQF\OHYHOV
WKHLQGHSHQGHQWYDULDEOHV(/VZHUHDJDLQGLYLGHGLQWRWKUHHOHYHOVPHDVXULQJGLIIHUHQWGHJUHHV
RI(QJOLVKODQJXDJHSURILFLHQF\ORZPHGLXPDQGKLJK7KLVYDULDEOHZDVRSHUDWLRQDOL]HGE\
FUHDWLQJGXPP\YDULDEOHVIRUHDFKGLVWLQFWOHYHORIODQJXDJHSURILFLHQF\6WXGHQWVZLWKORZ
(QJOLVKODQJXDJHSURILFLHQF\VHUYHGDVWKHUHIHUHQFHFDWHJRU\IRUWKHILUVWPRGHO


7DEOH 0RGHO2QH6XPPDU\0DWKHPDWLFV

7DEOH GLVSOD\VWKHVXPPDU\GDWDIRUWKHILUVWOLQHDUUHJUHVVLRQPRGHO$FFRUGLQJWR
WKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHODQDGMXVWHG U YDOXHRIHTXDWHVWRDSSUR[LPDWHO\
RIWKHYDULDQFHLQ3$5&&PDWKVFRUHVH[SODLQHGE\DVWXGHQW¶VOHYHORI(QJOLVKODQJXDJH
SURILFLHQF\$FFRUGLQJWR&RKHQDODUJHHIIHFWVL]HKDVDQ U YDOXHRI U  RU
JUHDWHU8VLQJWKLVPHDVXUHRXU U YDOXHRIUHSUHVHQWVDODUJHHIIHFWVL]HLQGLFDWLQJD
VWURQJUHODWLRQVKLSEHWZHHQ(QJOLVKODQJXDJHSURILFLHQF\DQG3$5&&PDWKSHUIRUPDQFH
7DEOH VKRZVWKHUHVXOWVIRUWKHHVWLPDWLRQRIWKHSDUDPHWHUV:KHQH[DPLQLQJWKH
XQVWDQGDUGL]HG %FRHIILFLHQWGDWDRIWKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHOWKHLPSDFWRID
VWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\RQWKH3$5&&PDWKVFDOHVFRUHVFDQEHVHHQ%RWK
ODQJXDJHSURILFLHQF\YDULDEOHVDUHVWDWLVWLFDOO\VLJQLILFDQW$ORQHLQWKHPRGHOPHGLXPDQGKLJK
(QJOLVKODQJXDJHSURILFLHQF\DUHERWKVLJQLILFDQWZLWKD S YDOXHRI$FFRUGLQJO\WKH
UHJUHVVLRQDQDO\VLVSUHGLFWVWKDWLQFUHDVLQJDVWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\WRWKH
PHGLXPUDQJHUHVXOWVLQDQ3$5&&PDWKVFRUHLQFUHDVHRISRLQWVZKLOHPRYLQJDVWXGHQWWR
KLJK(QJOLVKODQJXDJHSURILFLHQF\UHVXOWVLQDQLQFUHDVHRISRLQWV%DVHGRQ3$5&&¶VVFDOHG
VFRULQJV\VWHPDQLQFUHDVHEH\RQGWKHORZUDQJHRI(QJOLVKSURILFLHQF\LVHTXLYDOHQWWR
DSSUR[LPDWHO\RQHSHUIRUPDQFHOHYHOLQFUHDVHIRUJUDGHOHYHOPDWKSURILFLHQF\
0RGHOWZRLQFOXGHGWKHIRXU$&&(66DVVHVVHGODQJXDJHGRPDLQVRIVSHDNLQJOLVWHQLQJ
UHDGLQJDQGZULWLQJRQO\7KH3$5&&VFDOHVFRUHVIRUPDWKHPDWLFVZHUHWKHGHSHQGHQW

YDULDEOHZLWKWKHVFDOHGVFRUHVIRUHDFKRIWKHIRXUODQJXDJHGRPDLQVDVWKHLQGHSHQGHQW
YDULDEOHV 

7DEOH 0RGHO7ZR6XPPDU\0DWKHPDWLFV

7DEOH GLVSOD\VWKHVXPPDU\GDWDIRUWKHVHFRQGOLQHDUUHJUHVVLRQPRGHO$FFRUGLQJWR
WKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHODQDGMXVWHG U YDOXHRIHTXDWHVWRDSSUR[LPDWHO\
RIWKHYDULDQFHLQ3$5&&PDWKVFRUHVH[SODLQHGE\DVWXGHQW¶VOHYHORI(QJOLVKSURILFLHQF\LQ
WKHGRPDLQVRIVSHDNLQJOLVWHQLQJUHDGLQJDQGZULWLQJ$FFRUGLQJWR&RKHQDODUJH
HIIHFWVL]HKDVDQ U YDOXHRI U  RUJUHDWHU8VLQJWKLVPHDVXUHRXU U YDOXHRI
UHSUHVHQWVDODUJHHIIHFWVL]HLQGLFDWLQJDVWURQJUHODWLRQVKLSEHWZHHQ(QJOLVKODQJXDJH
SURILFLHQF\DQG3$5&&PDWKSHUIRUPDQFH
7DEOH VKRZVWKHUHVXOWVIRUWKHHVWLPDWLRQRIWKHSDUDPHWHUV:KHQH[DPLQLQJWKH
XQVWDQGDUGL]HG %FRHIILFLHQWGDWDRIWKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHOWKHLPSDFWRID
VWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\RQWKH3$5&&PDWKVFDOHVFRUHVFDQEHVHHQ%RWKWKH
UHDGLQJDQGZULWLQJYDULDEOHVDUHVWDWLVWLFDOO\VLJQLILFDQW5HDGLQJKDGD S YDOXHRIDQG
ZULWLQJD SYDOXHRI7KHVSHDNLQJDQGOLVWHQLQJYDULDEOHVZHUHQRWVWDWLVWLFDOO\
VLJQLILFDQW7KHVHILQGLQJVDOLJQZLWKWKRVHRIWKHVHFRQGUHVHDUFKTXHVWLRQ,QDGGLWLRQWKH
UHJUHVVLRQDQDO\VLVSUHGLFWVWKDWDRQHSRLQWLQFUHDVHRQDVWXGHQW¶V$&&(66UHDGLQJVXEVFRUH
ZLOOUHVXOWLQDRQHWKLUGSRLQWLQFUHDVHRQWKH3$5&&PDWKDVVHVVPHQW,WDOVRSUHGLFWVWKDWD

RQHSRLQWLQFUHDVHRQDVWXGHQW¶V$&&(66ZULWLQJVXEVFRUHZLOOUHVXOWLQDTXDUWHUSRLQWLQFUHDVH
RQWKH3$5&&PDWKDVVHVVPHQW 
0RGHOWKUHHLQWURGXFHGVRFLRHFRQRPLFVWDWXVYDULDEOHV7KH3$5&&VFDOHVFRUHVIRU
PDWKHPDWLFVZHUHWKHGHSHQGHQWYDULDEOHZLWKDVWXGHQW¶VOXQFKVWDWXVVHUYLQJDVDSUR[\IRU
VRFLRHFRQRPLFVWDWXVIRUWKHLQGHSHQGHQWYDULDEOHV(/VZHUHDJDLQGLYLGHGLQWRWKUHHOHYHOV
PHDVXULQJGLIIHUHQWGHJUHHVRIVRFLRHFRQRPLFVWDWXVIUHHOXQFKUHGXFHGOXQFKDQGIXOOSD\
OXQFK7KLVYDULDEOHZDVRSHUDWLRQDOL]HGE\FUHDWLQJGXPP\YDULDEOHVIRUHDFKGLVWLQFWOHYHO
6WXGHQWVZLWKIUHHOXQFKVHUYHGDVWKHUHIHUHQFHFDWHJRU\IRUWKHWKLUGPRGHO

7DEOH 0RGHO7KUHH6XPPDU\0DWKHPDWLFV

7DEOH GLVSOD\VWKHVXPPDU\GDWDIRUWKHWKLUGOLQHDUUHJUHVVLRQPRGHO$FFRUGLQJWR
WKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHODQDGMXVWHG U YDOXHRIHTXDWHVWROHVVWKDQRQHWHQWK
RIRQHSHUFHQWRIWKHYDULDQFHLQ3$5&&PDWKVFRUHVH[SODLQHGE\DVWXGHQW¶VVRFLRHFRQRPLF
VWDWXV$FFRUGLQJWR&RKHQDVPDOOHIIHFWVL]HKDVDQ U YDOXHRI U  RU
JUHDWHU8VLQJWKLVPHDVXUHRXU U YDOXHRILVQRWVWDWLVWLFDOO\VLJQLILFDQWDQGUHIOHFWVQR
PHDQLQJIXOUHODWLRQVKLSEHWZHHQDVWXGHQW¶VVRFLRHFRQRPLFVWDWXVDQG3$5&&PDWK
SHUIRUPDQFH
7DEOH VKRZVWKHUHVXOWVIRUWKHHVWLPDWLRQRIWKHSDUDPHWHUV1HLWKHUWKHUHGXFHGRU
IXOOSD\YDULDEOHVDUHVWDWLVWLFDOO\VLJQLILFDQWZLWKLQWKHPRGHO$FFRUGLQJWRWKLVWKLUGPRGHO
ZLWKWKHVHYDULDEOHVUXQLQLVRODWLRQWKHUHLVQRWDVWDWLVWLFDOO\VLJQLILFDQWUHODWLRQVKLSEHWZHHQ

VRFLRHFRQRPLFVWDWXVDQGPDWKHPDWLFVSURILFLHQF\DVPHDVXUHGE\3$5&&IRUWKHVWXGHQW
SRSXODWLRQVWXGLHG7KLVILQGLQJUHMHFWVWKHK\SRWKHVLVWKDWIXOOSD\VWXGHQWVZLOOSHUIRUPEHWWHU
RQWKLVVWDQGDUGL]HGDVVHVVPHQWWKDQWKHLUORZHUVRFLRHFRQRPLFSHHUV
0RGHOIRXULQFOXGHGUDFHHWKQLFLW\YDULDEOHVRQO\7KH3$5&&VFDOHVFRUHVIRU
PDWKHPDWLFVZHUHWKHGHSHQGHQWYDULDEOHZLWKUDFHHWKQLFLW\WKHLQGHSHQGHQWYDULDEOHV(/V
VHOILGHQWLILHGLQWRRQHRIILYHUDFLDOHWKQLFFDWHJRULHV$VLDQ%ODFN+LVSDQLF:KLWHDQG2WKHU
7KLVYDULDEOHZDVRSHUDWLRQDOL]HGE\FUHDWLQJGXPP\YDULDEOHVIRUHDFKGLVWLQFWFDWHJRU\
6WXGHQWVLGHQWLI\LQJDV%ODFNVHUYHGDVWKHUHIHUHQFHFDWHJRU\IRUWKHIRXUWKPRGHO

7DEOH 0RGHO)RXU6XPPDU\0DWKHPDWLFV

7DEOH GLVSOD\VWKHVXPPDU\GDWDIRUWKHIRXUWKOLQHDUUHJUHVVLRQPRGHO$FFRUGLQJWR
WKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHODQDGMXVWHG U YDOXHRIHTXDWHVWRDSSUR[LPDWHO\
RIWKHYDULDQFHLQ3$5&&PDWKVFRUHVH[SODLQHGE\DVWXGHQW¶VUDFHHWKQLFLW\$FFRUGLQJWR
&RKHQDVPDOOHIIHFWVL]HKDVDQ U YDOXHRI U  RUJUHDWHU8VLQJWKLVPHDVXUH
RXU U YDOXHRILQGLFDWHVDVPDOOHIIHFWVL]HDQGWRVRPHGHJUHHDVWDWLVWLFDOO\VLJQLILFDQW
UHODWLRQVKLSEHWZHHQDVWXGHQW¶VUDFHHWKQLFLW\DQGWKHLU3$5&&PDWKSHUIRUPDQFH
7DEOH VKRZVWKHUHVXOWVIRUWKHHVWLPDWLRQRIWKHSDUDPHWHUV:KHQH[DPLQLQJWKH
XQVWDQGDUGL]HG %FRHIILFLHQWGDWDRIWKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHOWKHLPSDFWRID
VWXGHQW¶VUDFHHWKQLFLW\RQWKH3$5&&PDWKVFDOHVFRUHVFDQEHVHHQ(DFKRIWKHUDFHHWKQLFLW\
YDULDEOHVZHUHVWDWLVWLFDOO\VLJQLILFDQWDQGQHJDWLYH7KH$VLDQYDULDEOHZDVWKHOHDVWVWDWLVWLFDOO\

VLJQLILFDQWZLWKD S YDOXHRI7KHWKUHHRWKHUUDFHHWKQLFLW\YDULDEOHVZHUHDOOVLJQLILFDQW
DWWKH S YDOXHOHVVWKDQRUHTXDOWROHYHO7KH S YDOXHIRUWKH+LVSDQLFYDULDEOHZDV
:KLWHZDVDQG2WKHUDW$VQRWHGWKHUHODWLRQVKLSIRUHDFKRIWKHVHYDULDEOHVZDV
QHJDWLYH7KHUHJUHVVLRQDQDO\VLVSUHGLFWVWKDW$VLDQVWXGHQWVZLOOVFRUHDSSUR[LPDWHO\SRLQWV
ORZHU+LVSDQLFVWXGHQWVSRLQWVORZHU:KLWHVWXGHQWVSRLQWVORZHUDQGVWXGHQWV
LGHQWLI\LQJDV2WKHUSRLQWVORZHURQWKH3$5&&PDWKDVVHVVPHQWWKDQVWXGHQWVLGHQWLI\LQJDV
%ODFN7KLVILQGLQJUHMHFWVWKHK\SRWKHVLVWKDW:KLWHVWXGHQWVZLOOSHUIRUPEHWWHURQWKLV
VWDQGDUGL]HGDVVHVVPHQWWKDQRWKHUUDFLDOHWKQLFJURXSV)XUWKHUPRUHWKLVILQGLQJDIILUPVWKH
RSSRVLWHIRUWKHVWXGHQWSRSXODWLRQVWXGLHG
0RGHOILYHLQFOXGHG(QJOLVKODQJXDJHSURILFLHQF\YDULDEOHVDQGWKHIRXU$&&(66
DVVHVVHGODQJXDJHGRPDLQVRIVSHDNLQJOLVWHQLQJUHDGLQJDQGZULWLQJRQO\7KHUHH[LVWVD
GHJUHHRIRYHUODSZLWKLQWKLVPRGHODVDZHLJKWHGFRPELQDWLRQRIWKHIRXUODQJXDJHGRPDLQV
UHDGLQJZULWLQJOLVWHQLQJVSHDNLQJZDVXVHGWRGHWHUPLQHWKH
FRPSRVLWHVFDOHVFRUHVWKDWGHILQHWKH(QJOLVKODQJXDJHSURILFLHQF\FODVVLILFDWLRQV7KH3$5&&
VFDOHVFRUHVIRUPDWKHPDWLFVZHUHWKHGHSHQGHQWYDULDEOHZLWK(QJOLVKODQJXDJHSURILFLHQF\
OHYHOVDQGWKHVFDOHGVFRUHVIRUHDFKRIWKHIRXUODQJXDJHGRPDLQVDVWKHLQGHSHQGHQWYDULDEOHV

7DEOH 0RGHO)LYH6XPPDU\0DWKHPDWLFV

7DEOH GLVSOD\VWKHVXPPDU\GDWDIRUWKHILIWKOLQHDUUHJUHVVLRQPRGHO$FFRUGLQJWR
WKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHODQDGMXVWHG U YDOXHRIHTXDWHVWRDSSUR[LPDWHO\

RIWKHYDULDQFHLQ3$5&&PDWKVFRUHVH[SODLQHGE\DVWXGHQW¶VOHYHORI(QJOLVKODQJXDJH
SURILFLHQF\LQUHDGLQJZULWLQJVSHDNLQJDQGOLVWHQLQJ$FFRUGLQJWR&RKHQDODUJH
HIIHFWVL]HKDVDQ U YDOXHRI U  RUJUHDWHU8VLQJWKLVPHDVXUHRXU U YDOXHRI
UHSUHVHQWVDODUJHHIIHFWVL]HLQGLFDWLQJDVLJQLILFDQWUHODWLRQVKLSEHWZHHQWKHVH(QJOLVK
ODQJXDJHSURILFLHQF\YDULDEOHVDQG3$5&&PDWKSHUIRUPDQFH
7DEOH VKRZVWKHUHVXOWVIRUWKHHVWLPDWLRQRIWKHSDUDPHWHUV:LWKWKHLQWURGXFWLRQRI
WKHVHODQJXDJHSURILFLHQF\YDULDEOHVWRJHWKHUDVWXGHQW¶VOHYHORI(QJOLVKSURILFLHQF\DVPHGLXP
LVQRORQJHUVWDWLVWLFDOO\VLJQLILFDQW:KLOHZLWKD S YDOXHRIWKHKLJK(QJOLVKSURILFLHQF\
YDULDEOHUHPDLQVVWDWLVWLFDOO\VLJQLILFDQWZLWKLQWKHPRGHO7KHUHDGLQJDQGZULWLQJODQJXDJH
YDULDEOHVDUHVWLOOVWDWLVWLFDOO\VLJQLILFDQWZLWK S YDOXHVRIDQGUHVSHFWLYHO\7KLV
PRGHODJDLQXQGHUVFRUHVWKHOLQNEHWZHHQDVWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\SDUWLFXODUO\
LQWKHODQJXDJHGRPDLQVRIUHDGLQJDQGZULWLQJDQGLQFUHDVHGSHUIRUPDQFHRQWKH3$5&&PDWK
DVVHVVPHQW
0RGHOVL[LQWURGXFHGVRFLRHFRQRPLFYDULDEOHV7KH3$5&&VFDOHVFRUHVIRU
PDWKHPDWLFVZHUHWKHGHSHQGHQWYDULDEOHZLWK(QJOLVKODQJXDJHSURILFLHQF\OHYHOVVFDOHG
VFRUHVIRUHDFKRIWKHIRXU$&&(66DVVHVVHGODQJXDJHGRPDLQVDQGVRFLRHFRQRPLFVWDWXVDVWKH
LQGHSHQGHQWYDULDEOHV

7DEOH 0RGHO6L[6XPPDU\0DWKHPDWLFV


7DEOH GLVSOD\VWKHVXPPDU\GDWDIRUWKHVL[WKOLQHDUUHJUHVVLRQPRGHO$FFRUGLQJWR
WKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHODQDGMXVWHG U YDOXHRIHTXDWHVWRDSSUR[LPDWHO\
RIWKHYDULDQFHLQ3$5&&PDWKVFRUHVH[SODLQHGE\WKHFRPELQDWLRQRIWKHVHYDULDEOHV
$FFRUGLQJWR&RKHQDODUJHHIIHFWVL]HKDVDQ U YDOXHRI U  RUJUHDWHU8VLQJ
WKLVPHDVXUHRXU U YDOXHRIUHSUHVHQWVDODUJHHIIHFWVL]HLQGLFDWLQJDVLJQLILFDQW
UHODWLRQVKLSEHWZHHQWKHLQGHSHQGHQWYDULDEOHVDQG3$5&&PDWKSHUIRUPDQFH
7DEOH VKRZVWKHUHVXOWVIRUWKHHVWLPDWLRQRIWKHSDUDPHWHUV:LWKWKHLQWURGXFWLRQRI
WKHVRFLRHFRQRPLFYDULDEOHVDVWXGHQW¶VOHYHORI(QJOLVKSURILFLHQF\DVKLJKUHPDLQVVWDWLVWLFDOO\
VLJQLILFDQWZLWKD S YDOXHRI7KHUHDGLQJDQGZULWLQJODQJXDJHYDULDEOHVDOVRUHPDLQ
VWDWLVWLFDOO\VLJQLILFDQWZLWK S YDOXHVRIDQGUHVSHFWLYHO\7KHSUHGLFWLYHLPSDFWRI
HDFKYDULDEOHDOVRUHPDLQVUHODWLYHO\FRQVWDQW,QWKLVPRGHOWKHVSHDNLQJODQJXDJHYDULDEOHLV
VLJQLILFDQWDQGQHJDWLYHZLWKD S YDOXHRI$FFRUGLQJO\DQLQFUHDVHLQRQHSRLQWRQWKH
VSHDNLQJVXEGRPDLQVFRUHLVH[SHFWHGWRUHVXOWLQD3$5&&PDWKVFRUHGHFUHDVHRIRQHWHQWK
SRLQW$OVRLQWKLVPRGHOWKHUHGXFHGOXQFKYDULDEOHLVVWDWLVWLFDOO\VLJQLILFDQWZLWKD S YDOXHRI
7KHIXOOSD\OXQFKYDULDEOHLVQRWVWDWLVWLFDOO\VLJQLILFDQWWKRXJKZRXOGEHQHJDWLYHLILW
ZHUH7KHPRGHOSUHGLFWVWKDWVWXGHQWVPRYLQJIURPIUHHWRUHGXFHGOXQFKVWDWXVZLOOLQFUHDVH
WKHLU3$5&&PDWKVFRUHE\DSSUR[LPDWHO\SRLQWV$VDUHVXOWVRFLRHFRQRPLFVWDWXVLVDQ
LPSDFWLQJIDFWRUZLWKLQWKHPRGHOWKRXJKLWDSSHDUVWREHOLPLWHGZLWKDFHLOLQJDWIXOOSD\OXQFK
VWDWXV0RGHOVL[IXUWKHUUHMHFWVWKHVRFLRHFRQRPLFK\SRWKHVLVWKDWIXOOSD\VWXGHQWVZLOO
SHUIRUPDWKLJKHUOHYHOVEXWGRHVLQGLFDWHDUHODWLRQVKLSEHWZHHQSRYHUW\DQGORZHUOHYHOVRI
SHUIRUPDQFHRQWKH3$5&&PDWKDVVHVVPHQW 

0RGHOVHYHQLQWURGXFHGUDFHHWKQLFLW\YDULDEOHV7KH3$5&&VFDOHVFRUHVIRU
PDWKHPDWLFVZHUHWKHGHSHQGHQWYDULDEOHZLWK(QJOLVKODQJXDJHSURILFLHQF\OHYHOVVFDOHG
VFRUHVIRUHDFKRIWKHIRXU$&&(66DVVHVVHGODQJXDJHGRPDLQVVRFLRHFRQRPLFVWDWXVDQG
UDFHHWKQLFLW\DVWKHLQGHSHQGHQWYDULDEOHV

7DEOH 0RGHO6HYHQ6XPPDU\0DWKHPDWLFV

7DEOH GLVSOD\VWKHVXPPDU\GDWDIRUWKHVHYHQWKDQGILQDOOLQHDUUHJUHVVLRQPRGHO
$FFRUGLQJWRWKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHODQDGMXVWHG U YDOXHRIHTXDWHVWR
DSSUR[LPDWHO\RIWKHYDULDQFHLQ3$5&&PDWKVFRUHVH[SODLQHGE\WKHFRPELQDWLRQRI
WKHVHYDULDEOHV$FFRUGLQJWR&RKHQDODUJHHIIHFWVL]HKDVDQ U YDOXHRI U  
RUJUHDWHU8VLQJWKLVPHDVXUHRXU U YDOXHRIUHSUHVHQWVDODUJHHIIHFWVL]HLQGLFDWLQJD
VLJQLILFDQWUHODWLRQVKLSEHWZHHQWKHLQGHSHQGHQWYDULDEOHVDQG3$5&&PDWKSHUIRUPDQFH
7DEOH VKRZVWKHUHVXOWVIRUWKHHVWLPDWLRQRIWKHSDUDPHWHUV:LWKWKHLQWURGXFWLRQRI
WKHUDFLDOHWKQLFYDULDEOHVDVWXGHQW¶VOHYHORI(QJOLVKSURILFLHQF\DVKLJKUHPDLQVVWDWLVWLFDOO\
VLJQLILFDQWWKRXJKWRDOHVVHUGHJUHHZLWKD S YDOXHRI:LWKWKHLQWURGXFWLRQRIPXOWLSOH
YDULDEOHVLQWRODWHUPRGHOV(QJOLVKSURILFLHQF\OHYHOVVKLIWHGIURPEHLQJVLJQLILFDQWWRDKLJK
GHJUHHE\LWVHOIWROHVVLPSDFWLQJZLWKWKHRWKHUFRPSRXQGLQJYDULDEOHV7KHUHDGLQJZULWLQJ
DQGWRDOHVVHUGHJUHHVSHDNLQJODQJXDJHYDULDEOHVUHPDLQVWDWLVWLFDOO\VLJQLILFDQWZLWK SYDOXHV
RIDQGUHVSHFWLYHO\7KHSUHGLFWLYHLPSDFWRIHDFKYDULDEOHDOVRUHPDLQV
UHODWLYHO\FRQVWDQWIRUUHDGLQJIRUZULWLQJDQGIRUVSHDNLQJ7KHUHGXFHG

OXQFKYDULDEOHFRQWLQXHVWREHVWDWLVWLFDOO\VLJQLILFDQWZLWKD S YDOXHRIZLWKLWVSUHGLFWLYH
LPSDFWRISRLQWVDSSUR[LPDWHO\WKHVDPH7KHIXOOSD\OXQFKYDULDEOHUHPDLQVQRWVWDWLVWLFDOO\
VLJQLILFDQW,QWKLVPRGHOHDFKUDFLDOHWKQLFYDULDEOHLVVWDWLVWLFDOO\VLJQLILFDQWDQGQHJDWLYH
7KH$VLDQYDULDEOHKDVD SYDOXHRI+LVSDQLFRI:KLWHRIDQG2WKHURI
7KHSUHGLFWLYHLPSDFWRIHDFKUDFHHWKQLFLW\YDULDEOHZDVQHJDWLYHDSSUR[LPDWHO\
SRLQWVIRU$VLDQSRLQWVIRU+LVSDQLFSRLQWVIRU:KLWHDQGSRLQWVIRU2WKHULQ
FRPSDULVRQWRWKH%ODFNVWXGHQWVWKDWVHUYHGDVWKHUHIHUHQFHJURXS 
$FFRUGLQJO\VRFLRHFRQRPLFVWDWXVLVDQLPSDFWLQJIDFWRUZLWKLQWKHPRGHOWKRXJKLW
DSSHDUVWREHOLPLWHGZLWKDFDSDWIXOOSD\VWDWXV0RGHOVHYHQDJDLQUHMHFWVWKHVRFLRHFRQRPLF
K\SRWKHVLVWKDWIXOOSD\VWXGHQWVZLOOSHUIRUPDWKLJKHUOHYHOVEXWFRQWLQXHVWRLQGLFDWHD
UHODWLRQVKLSEHWZHHQSRYHUW\DQGGHFUHDVHGSHUIRUPDQFHRQWKH3$5&&PDWKDVVHVVPHQW
0RGHOVHYHQDOVRUHMHFWVWKHUDFLDOHWKQLFK\SRWKHVLVWKDWVWXGHQWVLGHQWLILHGDV:KLWHZLOO
SHUIRUPDWKLJKHUOHYHOVRQWKLVVWDQGDUGL]HGPDWKHPDWLFVDVVHVVPHQW7KHILQGLQJVDIILUPWKH
RSSRVLWH7KHLQFOXVLRQRIUDFHHWKQLFLW\YDULDEOHVZLWKLQWKHPRGHOPDNHVHDFKDVWDWLVWLFDOO\
VLJQLILFDQWIDFWRUDQGUHIXWHVWKHK\SRWKHVLVDVHDFKJURXSLVSUHGLFWHGWRSHUIRUPDWDORZHU
OHYHOWKDQWKH%ODFNUHIHUHQFHJURXS
6XPPDU\
7KHRYHUDOOUHVHDUFKTXHVWLRQJXLGLQJWKLVVWXG\ZDV  KRZGRHVDQ(/V¶VHFRQGODQJXDJH
SURILFLHQF\LQIOXHQFHKLVKHUDFKLHYHPHQWRQIHGHUDOO\PDQGDWHGVWDQGDUGL]HGFRQWHQWDUHD
DVVHVVPHQWV"7KURXJKRXWWKLVFKDSWHUWKHIRXUUHVHDUFKTXHVWLRQVDQGVHYHQFRUUHVSRQGLQJ
K\SRWKHVHVZHUHXWLOL]HGDVDIUDPHZRUNIRUSUHVHQWLQJWKHILQGLQJVRIWKLVVWXG\ 7DEOH
SURYLGHVDVXPPDU\RIWKHUHVHDUFKILQGLQJV


7DEOH 6XPPDU\RI5HVXOWV 
5HVHDUFK4XHVWLRQ2QH
7KHILUVWUHVHDUFKTXHVWLRQH[SORUHGWKHUHODWLRQVKLSEHWZHHQ(QJOLVKODQJXDJH
SURILFLHQF\DQGDFKLHYHPHQWRQJUDGHOHYHOFRQWHQWDUHDVWDQGDUGL]HGDVVHVVPHQWVLQ(/$DQG
PDWKHPDWLFV/LQHDUFRUUHODWLRQZDVXVHGDVDVWDWLVWLFDOWHVWWRGHWHUPLQHWKHVWUHQJWKDQG
GLUHFWLRQRIWKHUHODWLRQVKLSEHWZHHQWKHWZRVWXG\YDULDEOHV7KH&KL6TXDUHWHVWRI
LQGHSHQGHQFHZDVWKHQXVHGWRGHWHFWSDWWHUQVWKDWPD\LQGLFDWHUHODWHGQHVVEHWZHHQWKHWZR
YDULDEOHV 

7KHILUVWK\SRWKHVLVVWDWHGWKHPRUHDGYDQFHGWKHVWXGHQW¶VOHYHORIODQJXDJHSURILFLHQF\
LQ(QJOLVKWKHKLJKHUWKHLUUHDGLQJDFKLHYHPHQW7KURXJKXWLOL]LQJPXOWLSOHPHWKRGVWRDVVHVV
WKHVWUHQJWKRIWKHUHODWLRQVKLSLWLVHYLGHQWWKDWDVWXGHQW¶VFRPSRVLWH$&&(66SURILFLHQF\
VFRUHSRVLWLYHO\FRUUHODWHVWRWKHLU3$5&&(/$VFDOHVFRUH:LWKD3HDUVRQ&RHIILFLHQW U RI
WKHVWUHQJWKRIWKHUHODWLRQVKLSDVPHDVXUHGE\ U ZDV7KXVDSSUR[LPDWHO\RI
WKHYDULDQFHLQVFRUHVZDVH[SODLQHGE\WKHVHWZRYDULDEOHV)XUWKHUPRUHWKH&KL6TXDUHYDOXH
ZDVVLJQLILFDQWDWEHFDXVHRXUFDOFXODWHGYDOXHH[FHHGHGWKHFULWLFDOYDOXH
ZHFRQFOXGHGWKDWWKHUHH[LVWVDVWDWLVWLFDOO\VLJQLILFDQWGLIIHUHQFHDPRQJVWWKHUHDGLQJ
DFKLHYHPHQWRI(/VWXGHQWVEDVHGRQWKHLUOHYHORI(QJOLVKSURILFLHQF\DWWKHOHYHO7KXV
(QJOLVKODQJXDJHSURILFLHQF\LVFOHDUO\DUHODWLRQDOIDFWRURIUHDGLQJDFKLHYHPHQWIRU(/VWXGHQWV
RQWKH3$5&&(/$DVVHVVPHQWDIHGHUDOO\PDQGDWHGSHUIRUPDQFHEDVHGVWDQGDUGL]HG
DVVHVVPHQW
7KHVHFRQGK\SRWKHVLVVWDWHGWKHPRUHDGYDQFHGWKHVWXGHQW¶VOHYHORIODQJXDJH
SURILFLHQF\LQ(QJOLVKWKHKLJKHUWKHLUPDWKHPDWLFVDFKLHYHPHQW$JDLQXWLOL]LQJPXOWLSOH
PHWKRGVWRDVVHVVWKHVWUHQJWKRIWKHUHODWLRQVKLSLWLVHYLGHQWWKDWDVWXGHQW¶V$&&(66
FRPSRVLWHSURILFLHQF\VFRUHSRVLWLYHO\FRUUHODWHVWRWKHLU3$5&&PDWKVFDOHVFRUH:LWKD
3HDUVRQ&RHIILFLHQW U RIWKHVWUHQJWKRIWKHUHODWLRQVKLSDVPHDVXUHGE\ U LV
$SSUR[LPDWHO\RIWKHYDULDQFHLQVFRUHVLVH[SODLQHGE\WKHVHWZRYDULDEOHV7KH
&KL6TXDUHYDOXHLVDOVRVLJQLILFDQWDWEHFDXVHRXUFDOFXODWHGYDOXHH[FHHGHG
WKHFULWLFDOYDOXHZHFRQFOXGHGWKDWWKHUHLVDVWDWLVWLFDOO\VLJQLILFDQWGLIIHUHQFH
DPRQJVWWKHPDWKHPDWLFVDFKLHYHPHQWRI(/VWXGHQWVEDVHGRQWKHLUOHYHORI(QJOLVKSURILFLHQF\
DWWKHOHYHO+HQFH(QJOLVKODQJXDJHSURILFLHQF\LVFOHDUO\DUHODWLRQDOIDFWRURIUHDGLQJ

DFKLHYHPHQWIRU(/VWXGHQWVRQWKH3$5&&PDWKHPDWLFVDVVHVVPHQW7KRXJKDOHVVVLJQLILFDQW
FRUUHODWLRQWKDQZDVVHHQIRUUHDGLQJWKLVHPSLULFDOXQGHUVWDQGLQJUHIOHFWVWKHUROHRIODQJXDJH
SURILFLHQF\DVDNH\LQGLFDWRURIDFDGHPLFDFKLHYHPHQWIRU(/VRQWKH3$5&&VWDQGDUGL]HG
DVVHVVPHQWIRUPDWKHPDWLFV
%DVHGXSRQOLQHDUFRUUHODWLRQDQGWKH&KL6TXDUHWHVWRILQGHSHQGHQFHLWLVHYLGHQWWKDW
ERWKWKHILUVWDQGVHFRQGK\SRWKHVHVDUHVXSSRUWHGE\WKHILQGLQJVLQDQDO\]LQJWKHGDWD7KH
HYLGHQFHIURPWKLVVWXGHQWSRSXODWLRQLQGLFDWHVWKDWWKHPRUHDGYDQFHGDVWXGHQW¶VOHYHORI
ODQJXDJHSURILFLHQF\LQ(QJOLVKWKHKLJKHUWKHLUUHDGLQJDQGPDWKHPDWLFVDFKLHYHPHQWDV
PHDVXUHGE\WKH3$5&&DVVHVVPHQW
5HVHDUFK4XHVWLRQ7ZR
7KHVHFRQGUHVHDUFKTXHVWLRQLQYHVWLJDWHGWKHUHODWLRQVKLSEHWZHHQWKHODQJXDJH
SURILFLHQFLHVRIUHDGLQJZULWLQJVSHDNLQJDQGOLVWHQLQJDQGDFKLHYHPHQWRQJUDGHOHYHO
FRQWHQWDUHDVWDQGDUGL]HGDVVHVVPHQWVLQ(/$DQGPDWKHPDWLFV7KHK\SRWKHVHVVWDWHGWKDWWKH
ODQJXDJHSURILFLHQFLHVRIUHDGLQJDQGZULWLQJZRXOGLPSDFWUHDGLQJDQGPDWKHPDWLFV
DFKLHYHPHQWWRDVLJQLILFDQWO\JUHDWHUH[WHQWWKDQWKHVSHDNLQJDQGOLVWHQLQJSURILFLHQFLHV
/LQHDUFRUUHODWLRQDQGPXOWLSOHOLQHDUUHJUHVVLRQZHUHWKHVWDWLVWLFDOWHVWVWRGHWHUPLQHWKH
VWUHQJWKDQGGLUHFWLRQRIWKHUHODWLRQVKLSEHWZHHQWKHVWXG\YDULDEOHV
7KHOLQHDUFRUUHODWLRQWHVWVKRZHGDVWURQJHUUHODWLRQVKLSEHWZHHQODQJXDJHSURILFLHQF\
LQUHDGLQJDQGZULWLQJWRDFKLHYHPHQWRQWKH3$5&&(/$DVVHVVPHQWWKDQRI
OLVWHQLQJDQGVSHDNLQJ7KRXJKDOORIWKHODQJXDJHSURILFLHQFLHVZHUH
VWDWLVWLFDOO\VLJQLILFDQWZLWKUHVSHFWWRUHDGLQJDFKLHYHPHQW$FFRUGLQJWRWKHPXOWLSOHOLQHDU
UHJUHVVLRQPRGHODQDGMXVWHG U YDOXHRIHTXDWHVWRDSSUR[LPDWHO\RIWKHYDULDQFHLQ

3$5&&UHDGLQJVFRUHVH[SODLQHGE\WKHIRXUODQJXDJHSURILFLHQFLHVRIWKH$&&(66DVVHVVPHQW
OLVWHQLQJVSHDNLQJUHDGLQJDQGZULWLQJ 
:KHQH[DPLQLQJWKHFRHIILFLHQWGDWDRIWKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHOWKHLPSDFW
RIHDFK$&&(66ODQJXDJHSURILFLHQF\RQWKH3$5&&UHDGLQJVFDOHVFRUHVFRXOGEHVHHQ7KH
$&&(66UHDGLQJVFDOHVFRUHZLWKD S YDOXHRIZDVVWDWLVWLFDOO\VLJQLILFDQW7KH
$&&(66ZULWLQJVFDOHVFRUHZDVDOVRVLJQLILFDQWZLWKD SYDOXHRI%RWKWKH$&&(66
OLVWHQLQJDQGVSHDNLQJVFDOHVFRUHVZHUHQRWVLJQLILFDQWZLWK S YDOXHVRIDQG
UHVSHFWLYHO\$FFRUGLQJO\XWLOL]LQJWKHXQVWDQGDUGL]HG %FRHIILFLHQWVDRQHSRLQWLQFUHDVHRQWKH
$&&(66UHDGLQJVFDOHVFRUHSUHGLFWHGDSRLQWLQFUHDVHRIWKH3$5&&UHDGLQJVFDOHVFRUH
$RQHSRLQWLQFUHDVHRQWKH$&&(66ZULWLQJVFDOHVFRUHSUHGLFWHGDSRLQWLQFUHDVHRIWKH
3$5&&UHDGLQJVFDOHVFRUH
7KHOLQHDUFRUUHODWLRQWHVWVKRZHGDVWURQJHUUHODWLRQVKLSEHWZHHQODQJXDJHSURILFLHQFLHV
LQUHDGLQJDQGZULWLQJWRDFKLHYHPHQWRQWKH3$5&&PDWKDVVHVVPHQWWKDQRI
OLVWHQLQJDQGVSHDNLQJ7KRXJKDOORIWKHODQJXDJHSURILFLHQFLHVZHUH
VWDWLVWLFDOO\VLJQLILFDQWZLWKUHVSHFWWRPDWKHPDWLFVDFKLHYHPHQW$FFRUGLQJWRWKHPXOWLSOH
OLQHDUUHJUHVVLRQPRGHODQDGMXVWHG U YDOXHRIHTXDWHVWRDSSUR[LPDWHO\RIWKH
YDULDQFHLQ3$5&&PDWKVFRUHVH[SODLQHGE\WKHIRXUODQJXDJHSURILFLHQFLHVRIWKH$&&(66
DVVHVVPHQWOLVWHQLQJVSHDNLQJUHDGLQJDQGZULWLQJ 
:KHQH[DPLQLQJWKHFRHIILFLHQWGDWDRIWKHPXOWLSOHOLQHDUUHJUHVVLRQPRGHOWKHLPSDFW
RIHDFK$&&(66ODQJXDJHSURILFLHQF\RQWKH3$5&&PDWKVFDOHVFRUHVFRXOGEHVHHQ7KH
$&&(66UHDGLQJVFDOHVFRUHZLWKD S YDOXHRIZDVVWDWLVWLFDOO\VLJQLILFDQW7KH
$&&(66ZULWLQJVFDOHVFRUHZDVDOVRVLJQLILFDQWZLWKD SYDOXHRI%RWKWKH$&&(66

OLVWHQLQJDQGVSHDNLQJVFDOHVFRUHVZHUHQRWVLJQLILFDQWZLWK S YDOXHVRIDQG
UHVSHFWLYHO\$FFRUGLQJO\XWLOL]LQJWKHXQVWDQGDUGL]HG %FRHIILFLHQWVDRQHSRLQWLQFUHDVHRQWKH
$&&(66UHDGLQJVFDOHVFRUHHTXDOHGDSRLQWLQFUHDVHRIWKH3$5&&PDWKVFDOHVFRUH$
RQHSRLQWLQFUHDVHRQWKH$&&(66ZULWLQJVFDOHVFRUHHTXDOHGDSRLQWLQFUHDVHRIWKH
3$5&&PDWKVFDOHVFRUH
8VLQJERWKFRUUHODWLRQDQGPXOWLSOHOLQHDUUHJUHVVLRQDVVWDWLVWLFDOWHVWVERWKK\SRWKHVHV
ZHUHVXSSRUWHGLQWKDWDVWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\LQUHDGLQJDQGZULWLQJLPSDFWHG
WKHLUUHDGLQJDQGPDWKHPDWLFVDFKLHYHPHQWRQVWDQGDUGL]HGDVVHVVPHQWWRDVLJQLILFDQWO\JUHDWHU
H[WHQWWKDQWKHLUVSHDNLQJDQGOLVWHQLQJSURILFLHQFLHV
5HVHDUFK4XHVWLRQ7KUHH
7KHWKLUGUHVHDUFKTXHVWLRQH[DPLQHGWKHWKUHVKROG(QJOLVKODQJXDJHSURILFLHQF\IRU(/V
WRPHHWH[FHHGVWDQGDUGVRQIHGHUDOO\PDQGDWHGVWDQGDUGL]HGDVVHVVPHQWVLQ(/$DQG
PDWKHPDWLFV7KHK\SRWKHVLVSHUWDLQLQJWRWKLVTXHVWLRQZDVWKDWDFRPSRVLWH$&&(66VFRUHRI
RUEH\RQGZKHUH,OOLQRLVVFKRROFRGHGHILQHV(/VDVSURILFLHQWVKRXOGGHPRQVWUDWH
SURILFLHQF\RQJUDGHOHYHOFRQWHQWDUHDDVVHVVPHQWV0HDQDQGPHGLDQ$&&(66FRPSRVLWH
VFRUHVZHUHFRPSDUHGZLWKLQWKHUDQJHVRI3$5&&DFDGHPLFSURILFLHQF\OHYHOVZKLFKDOORZHG
IRUGHWHUPLQLQJWKHRYHUDOOFRPSRVLWH$&&(66VFRUHWKDWVHUYHVDVWKHWKUHVKROGIRUDFKLHYLQJ
SURILFLHQF\RQWKH3$5&&(/$DQGPDWKHPDWLFVDVVHVVPHQWIRURXUSDUWLFXODUVWXGHQW
SRSXODWLRQ+LVWRJUDPVDQGFURVVWDEXODWLRQWDEOHVZHUHXVHGWRYLVXDOO\LOOXVWUDWHWKHGDWD
%DVHGRQWKHVWXGHQWSRSXODWLRQVDPSOHGWKHWKUHVKROGODQJXDJHSURILFLHQF\IRU(/VWR
PHHWVWDQGDUGVRQERWKWKH3$5&&(/$DQGPDWKHPDWLFVDVVHVVPHQWVZDVDFRPSRVLWH
$&&(66SURILFLHQF\OHYHORI7KLVVFRUHHTXDWHVWRWKH³EULGJLQJ´OHYHORIODQJXDJH

SURILFLHQF\7KLVVFRUHLVEH\RQGWKHWKUHVKROGWKHVWDWHXVHVWRUHFODVVLI\(/VDQG
GHPRQVWUDWHVDPLVDOLJQPHQWEHWZHHQUHVHDUFKSROLF\DQGFXUUHQWDVVHVVPHQWSUDFWLFHV
5HVHDUFK4XHVWLRQ)RXU
7KHIRXUWKUHVHDUFKTXHVWLRQFRQVLGHUHGWKHLPSDFWRIRWKHUVWXGHQWGHPRJUDSKLFIDFWRUV
HWKQLFLW\VRFLRHFRQRPLFVWDWXVLQUHODWLRQWR(QJOLVKODQJXDJHSURILFLHQF\IRUWKH
DFKLHYHPHQWRI(/VRQIHGHUDOO\PDQGDWHGVWDQGDUGL]HGDVVHVVPHQWVLQ(/$DQGPDWKHPDWLFV
7KHILUVWK\SRWKHVLVIRUWKLVUHVHDUFKTXHVWLRQZDVWKDWE\FRQWUROOLQJIRURWKHUYDULDEOHV(/V
LGHQWLI\LQJZLWKDUDFHHWKQLFLW\RI:KLWHZRXOGDFKLHYHKLJKHUOHYHOVRIUHDGLQJDQG
PDWKHPDWLFVSURILFLHQF\7KHVHFRQGK\SRWKHVLVIRUWKLVTXHVWLRQZDVWKDWFRQWUROOLQJIRURWKHU
YDULDEOHV(/VZLWKIXOOSD\OXQFKVWDWXVZRXOGDFKLHYHKLJKHUOHYHOVRIUHDGLQJDQGPDWKHPDWLFV
SURILFLHQF\6HYHQOLQHDUUHJUHVVLRQPRGHOVZHUHXVHGWRDQVZHUWKLVILQDOUHVHDUFKTXHVWLRQDQG
WHVWLWVWZRDFFRPSDQ\LQJK\SRWKHVHV
0RGHORQHLQFOXGHG(QJOLVKODQJXDJHSURILFLHQF\YDULDEOHVRQO\DQGIRXQGWKDWERWK
ODQJXDJHSURILFLHQF\YDULDEOHVZHUHVWDWLVWLFDOO\VLJQLILFDQWIRUERWKUHDGLQJDQGPDWK
DFKLHYHPHQW$ORQHLQWKHPRGHOPHGLXPDQGKLJK(QJOLVKODQJXDJHSURILFLHQF\KDG S YDOXHV
RIIRUERWKFRQWHQWDUHDDVVHVVPHQWV$FFRUGLQJO\WKHUHJUHVVLRQDQDO\VLVSUHGLFWHGWKDW
LQFUHDVLQJDVWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\WRWKHPHGLXPUDQJHUHVXOWHGLQDQ3$5&&
VFRUHLQFUHDVHRISRLQWVIRU(/$DQGSRLQWVIRUPDWKZKLOHPRYLQJDVWXGHQWWRKLJK
(QJOLVKODQJXDJHSURILFLHQF\UHVXOWVLQDQLQFUHDVHRISRLQWVIRU(/$DQGSRLQWVIRUPDWK
%DVHGRQWKHVHUHVXOWVK\SRWKHVHVRQHDQGWZRIRUWKHILUVWUHVHDUFKTXHVWLRQVZHUHDJDLQ
VXSSRUWHG

0RGHOWZRLQFOXGHGWKHIRXU$&&(66DVVHVVHGODQJXDJHGRPDLQVRIVSHDNLQJOLVWHQLQJ
UHDGLQJDQGZULWLQJRQO\,QDOLJQPHQWZLWKWKHILQGLQJVRIWKHVHFRQGUHVHDUFKTXHVWLRQERWK
WKHUHDGLQJDQGZULWLQJYDULDEOHVZHUHVWDWLVWLFDOO\VLJQLILFDQWIRUERWKWKH(/$DQGPDWK
3$5&&DVVHVVPHQWV5HDGLQJKDGD SYDOXHRIIRU(/$DQGIRUPDWK:ULWLQJKDG
D S YDOXHRIIRU(/$DQGIRUPDWK7KHVSHDNLQJDQGOLVWHQLQJYDULDEOHVZHUHQRW
VWDWLVWLFDOO\VLJQLILFDQWIRUHLWKHUDVVHVVPHQWLQWKLVPRGHO7KHUHJUHVVLRQDQDO\VLVSUHGLFWHGDQ
LQFUHDVHLQERWKWKH3$5&&(/$DQGPDWKDVVHVVPHQWZLWKDRQHSRLQWLQFUHDVHRQDVWXGHQW¶V
$&&(66UHDGLQJDQGZULWLQJVXEVFRUHV%DVHGRQWKHVHUHVXOWVK\SRWKHVHVWKUHHDQGIRXUIRU
WKHVHFRQGUHVHDUFKTXHVWLRQVZHUHDJDLQVXSSRUWHG
0RGHOWKUHHLQWURGXFHGVRFLRHFRQRPLFYDULDEOHV1HLWKHUWKHUHGXFHGRUIXOOSD\
YDULDEOHVZHUHVWDWLVWLFDOO\VLJQLILFDQWZLWKLQWKHPRGHO$FFRUGLQJWR PRGHOWKUHHWKHUHZDVQRW
DVWDWLVWLFDOO\VLJQLILFDQWUHODWLRQVKLSEHWZHHQVRFLRHFRQRPLFVWDWXVDQGUHDGLQJPDWKHPDWLFV
SURILFLHQF\DVPHDVXUHGE\3$5&&IRUWKHVWXGHQWSRSXODWLRQVWXGLHG7KHVHILQGLQJVUHMHFWHG
WKHVHYHQWKK\SRWKHVLVWKDWIXOOSD\VWXGHQWVZLOOSHUIRUPEHWWHURQWKLVVWDQGDUGL]HGDVVHVVPHQW
WKDQWKHLUORZHUVRFLRHFRQRPLFSHHUV
0RGHOIRXULQFOXGHGUDFHHWKQLFLW\YDULDEOHVRQO\:LWKUHVSHFWWRUHDGLQJWKH:KLWH
YDULDEOHZDVWKHRQO\RQHRIVLJQLILFDQFHZLWKD S YDOXHRI$FFRUGLQJO\WKHUHJUHVVLRQ
DQDO\VLVSUHGLFWHGWKDW:KLWHVWXGHQWVZLOOVFRUHDSSUR[LPDWHO\SRLQWVORZHURQWKH3$5&&
(/$DVVHVVPHQWLQFRPSDULVRQWRWKH%ODFNUHIHUHQFHJURXS)RUPDWKHDFKRIWKHUDFLDOHWKQLF
YDULDEOHVZDVVWDWLVWLFDOO\VLJQLILFDQWDQGQHJDWLYH7KH$VLDQYDULDEOHZDVWKHOHDVWVWDWLVWLFDOO\
VLJQLILFDQWZLWKD S YDOXHRI7KH S YDOXHIRUWKH+LVSDQLFYDULDEOHZDV:KLWHZDV
DQG2WKHUDW$VQRWHGWKHUHODWLRQVKLSIRUHDFKRIWKHVHYDULDEOHVZDVQHJDWLYH

7KHUHJUHVVLRQDQDO\VLVSUHGLFWHGWKDWDOORIWKHUDFLDOHWKQLFJURXSVZRXOGSHUIRUPORZHULQ
UHODWLRQWRWKH%ODFNUHIHUHQFHJURXSDSSUR[LPDWHO\SRLQWVIRU$VLDQVWXGHQWVSRLQWVIRU
+LVSDQLFVWXGHQWVSRLQWVIRU:KLWHVWXGHQWVDQGSRLQWVIRUVWXGHQWVLGHQWLI\LQJDV
2WKHU7KHVHILQGLQJVUHMHFWHGWKHVL[WKK\SRWKHVLVWKDW:KLWHVWXGHQWVZRXOGSHUIRUPEHWWHURQ
WKLVVWDQGDUGL]HGDVVHVVPHQWWKDQRWKHUUDFLDOHWKQLFJURXSV)XUWKHUPRUHWKHVHILQGLQJV
DIILUPHGWKHRSSRVLWHIRUWKHVWXGHQWSRSXODWLRQVWXGLHG
0RGHOILYHLQFOXGHG(QJOLVKODQJXDJHSURILFLHQF\YDULDEOHVDQGWKHIRXU$&&(66
DVVHVVHGODQJXDJHGRPDLQVRIVSHDNLQJOLVWHQLQJUHDGLQJDQGZULWLQJRQO\5HJDUGLQJUHDGLQJ
SURILFLHQF\ZLWKWKHLQWURGXFWLRQRIWKHVHODQJXDJHSURILFLHQF\YDULDEOHVWRJHWKHUDVWXGHQW¶V
OHYHORI(QJOLVKSURILFLHQF\DVPHGLXPRUKLJKZDVQRORQJHUVWDWLVWLFDOO\VLJQLILFDQW7KH
UHDGLQJDQGZULWLQJODQJXDJHYDULDEOHVZHUHVWLOOVWDWLVWLFDOO\VLJQLILFDQWZLWK SYDOXHVRI
DQGUHVSHFWLYHO\,QUHODWLRQWRPDWKSURILFLHQF\WKHKLJK(QJOLVKSURILFLHQF\YDULDEOH
UHPDLQHGVWDWLVWLFDOO\VLJQLILFDQWZLWKD S YDOXHRI7KHUHDGLQJDQGZULWLQJODQJXDJH
YDULDEOHVZHUHVWLOOVWDWLVWLFDOO\VLJQLILFDQWZLWK SYDOXHVRIDQGUHVSHFWLYHO\0RGHO
ILYHIXUWKHUUHDIILUPHGK\SRWKHVHVWKUHHDQGIRXURIUHVHDUFKTXHVWLRQWZRDQGPRUHFOHDUO\
HVWDEOLVKHVWKHFRQQHFWLRQEHWZHHQDVWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\SDUWLFXODUO\LQWKH
ODQJXDJHGRPDLQVRIUHDGLQJDQGZULWLQJDQGLQFUHDVHGSHUIRUPDQFHRQWKH3$5&&(/$DQG
PDWKDVVHVVPHQWV
0RGHOVL[LQWURGXFHGVRFLRHFRQRPLFYDULDEOHV,QUHODWLRQWRUHDGLQJSURILFLHQF\WKH
ODQJXDJHGRPDLQVRIUHDGLQJDQGZULWLQJUHPDLQHGFRQVWDQWDQGVLJQLILFDQWZKLOHUHGXFHGOXQFK
VWDWXVZDVDOVRVLJQLILFDQWZLWKD S YDOXHRI7KHPRGHOSUHGLFWHGWKDWVWXGHQWVPRYLQJ
IURPIUHHWRUHGXFHGOXQFKVWDWXVZRXOGLQFUHDVHWKHLU3$5&&(/$VFRUHE\DSSUR[LPDWHO\

SRLQWV6LPLODUO\IRUPDWKHPDWLFVSURILFLHQF\WKHODQJXDJHGRPDLQVRIUHDGLQJDQGZULWLQJ
UHPDLQHGFRQVWDQWDQGVLJQLILFDQWZKLOHUHGXFHGOXQFKVWDWXVZDVDOVRVLJQLILFDQWZLWKD SYDOXH
RI+LJKODQJXDJHSURILFLHQF\DQGWKHODQJXDJHGRPDLQRIVSHDNLQJZHUHDOVRVLJQLILFDQW
ZLWKLQWKLVPRGHO0RGHOVL[SUHGLFWHGWKDWVWXGHQWVPRYLQJIURPIUHHWRUHGXFHGOXQFKVWDWXV
ZRXOGLQFUHDVHWKHLU3$5&&PDWKVFRUHE\DSSUR[LPDWHO\SRLQWV0RGHOVL[GHPRQVWUDWHG
WKDWVRFLRHFRQRPLFVWDWXVLVDQLPSDFWLQJIDFWRUZKHQFRQVLGHUHGLQFRPELQDWLRQZLWKWKHRWKHU
ODQJXDJHSURILFLHQF\YDULDEOHVWKRXJKLWDSSHDUVWREHOLPLWHGZLWKDFHLOLQJDWIXOOSD\OXQFK
VWDWXV7KHVHILQGLQJVIXUWKHUUHMHFWWKHVRFLRHFRQRPLFK\SRWKHVLVWKDWIXOOSD\VWXGHQWVZLOO
SHUIRUPDWKLJKHUOHYHOVEXWGRLQGLFDWHDUHODWLRQVKLSEHWZHHQSRYHUW\DQGORZHUOHYHOVRI
SHUIRUPDQFHRQWKH3$5&&(/$DQGPDWKDVVHVVPHQWV
0RGHOVHYHQLQWURGXFHGUDFHHWKQLFLW\YDULDEOHV,QUHIHUHQFHWRUHDGLQJSURILFLHQF\WKH
ODQJXDJHGRPDLQVRIUHDGLQJDQGZULWLQJDQGUHGXFHGOXQFKVWDWXVUHPDLQHGFRQVWDQWDQG
VLJQLILFDQW$OORIWKHUDFLDOHWKQLFYDULDEOHVZHUHVLJQLILFDQWDQGQHJDWLYH7KH$VLDQYDULDEOH
KDGD SYDOXHRI+LVSDQLFRI:KLWHRIDQG2WKHURI7KHSUHGLFWLYH
LPSDFWRIHDFKUDFHHWKQLFLW\YDULDEOHZDVQHJDWLYHDSSUR[LPDWHO\SRLQWVIRU$VLDQSRLQWV
IRU+LVSDQLFSRLQWVIRU:KLWHDQGSRLQWVIRU2WKHULQFRPSDULVRQWRWKH%ODFNVWXGHQWV
WKDWVHUYHGDVWKHUHIHUHQFHJURXS,QWHUPVRIPDWKHPDWLFVKLJKODQJXDJHSURILFLHQF\WKH
GRPDLQVRIUHDGLQJZULWLQJDQGVSHDNLQJDQGUHGXFHGOXQFKVWDWXVUHPDLQHGFRQVWDQWDQG
VLJQLILFDQW/LNHUHDGLQJDOORIWKHUDFLDOHWKQLFYDULDEOHVZHUHVLJQLILFDQWDQGQHJDWLYH7KH
$VLDQYDULDEOHKDVD SYDOXHRI+LVSDQLFRI:KLWHRIDQG2WKHURI
7KHSUHGLFWLYHLPSDFWRIHDFKUDFHHWKQLFLW\YDULDEOHZDVQHJDWLYHDSSUR[LPDWHO\SRLQWVIRU
$VLDQSRLQWVIRU+LVSDQLFSRLQWVIRU:KLWHDQGSRLQWVIRU2WKHULQFRPSDULVRQWRWKH

%ODFNVWXGHQWVWKDWVHUYHGDVWKHUHIHUHQFHJURXS0RGHOVHYHQDJDLQUHMHFWHGWKHVHYHQWK
K\SRWKHVLVWKDWIXOOSD\VWXGHQWVZLOOSHUIRUPDWKLJKHUOHYHOVEXWFRQWLQXHGWRLQGLFDWHD
UHODWLRQVKLSEHWZHHQSRYHUW\DQGGHFUHDVHGSHUIRUPDQFHRQWKH3$5&&PDWKDVVHVVPHQW
0RGHOVHYHQDOVRUHMHFWHGWKHVL[WKK\SRWKHVLVWKDWVWXGHQWVLGHQWLILHGDV:KLWHZRXOGSHUIRUPDW
KLJKHUOHYHOVRQWKLVVWDQGDUGL]HGPDWKHPDWLFVDVVHVVPHQW7KHILQGLQJVDIILUPHGWKHRSSRVLWH
7KHLQFOXVLRQRIUDFHHWKQLFLW\YDULDEOHVZLWKLQWKHPRGHOPDGHHDFKDVWDWLVWLFDOO\VLJQLILFDQW
IDFWRUDQGUHIXWHGWKHK\SRWKHVLVDVHDFKJURXSZDVSUHGLFWHGWRSHUIRUPDWDORZHUOHYHOWKDQ
WKH%ODFNUHIHUHQFHJURXS
&RQFOXVLRQ
7KLVFKDSWHUSURYLGHGDQRYHUYLHZRIWKHGDWDDQGDQDO\VLVRIWKHUHVXOWVUHODWLQJWRHDFK
RIWKHUHVHDUFKTXHVWLRQVDQGXQGHUO\LQJK\SRWKHVHV7KHSXUSRVHRIWKLVTXDVLH[SHULPHQWDO
FRUUHODWLRQDOGHVLJQTXDQWLWDWLYHVWXG\ZDVWRH[DPLQHWKHUHODWLRQVKLSEHWZHHQ(/V¶VHFRQG
ODQJXDJHSURILFLHQF\DQGDFKLHYHPHQWRQIHGHUDOO\PDQGDWHGVWDQGDUGL]HGFRQWHQWDUHD
DVVHVVPHQWV,QVXPPDU\WKHVHILQGLQJVDIILUPHGK\SRWKHVHVRQHDQGWZRIRUWKHILUVWUHVHDUFK
TXHVWLRQ+\SRWKHVHVWKUHHDQGIRXUZLWKUHVSHFWWRWKHVHFRQGUHVHDUFKTXHVWLRQZHUHDOVR
VXSSRUWHGE\WKHWHVWUHVXOWV7KHILIWKK\SRWKHVLVUHODWHGWRUHVHDUFKTXHVWLRQWKUHHZDV
UHMHFWHGEDVHGRQWKHGDWD$GGLWLRQDOO\WKHUHVXOWVRIWKHVHYHQOLQHDUUHJUHVVLRQPRGHOVOHGWR
K\SRWKHVHVVL[DQGVHYHQIRUWKHIRXUWKUHVHDUFKTXHVWLRQEHLQJUHMHFWHG 
$FURVVDOOIRXURIWKHUHVHDUFKTXHVWLRQVWKHILQGLQJVLQGLFDWHDFOHDUFRQQHFWLRQEHWZHHQ
(QJOLVKODQJXDJHSURILFLHQF\DQGSHUIRUPDQFHRQFRQWHQWDUHDVWDQGDUGL]HGDVVHVVPHQWVIRU
(/$DQGPDWKHPDWLFVIRUWKH(/SRSXODWLRQVWXGLHG,WLVKRSHGWKDWDPRUHFOHDUO\GHYHORSHG
HPSLULFDOXQGHUVWDQGLQJRIWKHUHODWLRQVKLSEHWZHHQ(QJOLVKODQJXDJHSURILFLHQF\DQGJUDGH

OHYHOFRQWHQWDUHDDFKLHYHPHQWDVPHDVXUHGE\SHUIRUPDQFHEDVHGVWDQGDUGL]HGWHVWVZLOOKHOS
WRLQIRUPERWKOHJLVODWRUVDQGHGXFDWRUVDVWRDVVHVVPHQWSUDFWLFHVDQGSROLFLHVWKDWDUHPRVW
HTXLWDEOHDQGYDOLGIRU(/VDQGWKHLUVFKRROFRPPXQLWLHV 
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

&+$37(5),9(&21&/86,21

6XPPDU\

7KURXJKRXWWKHKLVWRU\RIWKH8QLWHG6WDWHVOLWHUDF\WHVWVKDYHEHHQXWLOL]HGDVDPHDQV
WRH[FOXGHDQGPDUJLQDOL]HLPPLJUDQWSRSXODWLRQVDQGLQWKHDEVHQFHRIDQDWLRQDOODQJXDJH
SROLF\KDYHVHUYHGDVGHIDFWRODQJXDJHSROLF\&UDZIRUG0HQNHQ:LOH\	
:ULJKW
7KURXJKRXWWKHWZHQW\ILUVWFHQWXU\(/VKDYHEHHQDPRQJWKHIDVWHVWJURZLQJ
SRSXODWLRQVLQRXUQDWLRQ¶VVFKRROVFRPSULVLQJWHQSHUFHQWRIWKHVWXGHQWSRSXODWLRQQDWLRQZLGH
8QLWHG6WDWHV'HSDUWPHQWRI(GXFDWLRQ(/VFRPSULVHDKHWHURJHQHRXVJURXSRI
VWXGHQWVZLWKGLIIHUHQWFXOWXUDODQGOLQJXLVWLFEDFNJURXQGV&HQWHUIRU$SSOLHG/LQJXLVWLFV
0LJUDWLRQ3ROLF\,QVWLWXWH8QLWHG6WDWHV'HSDUWPHQWRI(GXFDWLRQ$VPHDVXUHG
WKURXJKVFKRROGHPRJUDSKLFVWKH8QLWHG6WDWHVLVPRUHGLYHUVHWKDQHYHUEHIRUH3XEOLFVFKRRO
HQUROOPHQWLQVKRZVWKDWIRUWKHILUVWWLPHHYHUPDMRULW\PLQRULW\FKLOGUHQFRQVWLWXWHG
RIWKHVWXGHQWSRSXODWLRQDQGVWXGHQWVIURPORZLQFRPHKRXVHKROGVDOVRPDGHXSRI
WKHSRSXODWLRQ&HQWHUIRU$SSOLHG/LQJXLVWLFV$FFRUGLQJWRWKH,OOLQRLV6WDWH5HSRUW
&DUGGXULQJWKHVFKRRO\HDURIVWXGHQWVZLWKLQWKHVWDWH¶V.V\VWHPZHUH
FODVVLILHGDV(/V7KLVFRQVWLWXWHVRYHUFKLOGUHQUHIOHFWLQJDJUDGXDOLQFUHDVHRIRYHU
IRUWKHVWDWH¶V(/SRSXODWLRQLQWKHSDVWGHFDGH,OOLQRLV6WDWH5HSRUW&DUG
)HGHUDOHGXFDWLRQOHJLVODWLRQRIWKHSDVWWZRGHFDGHVKDVGHPRQVWUDWHGDVLJQLILFDQWVKLIW
WRZDUGVHPSKDVL]LQJVWDQGDUGL]HGDVVHVVPHQWVZLWKLQDV\VWHPRIKLJKVWDNHVDFFRXQWDELOLW\
$EHGL0HQNHQ+RSNLQV7KRPSVRQ/LQTXDQWL+DNXWD	$XJXVW:KLOH
WKHVHSROLFLHVKDYHLPSDFWHGDOOVWXGHQWVWKHUHKDVEHHQDEURDGHUDQGGLVSURSRUWLRQDWHO\JUHDWHU

QHJDWLYHLPSDFWRQ(/VDQGWKHVFKRROFRPPXQLWLHVWKDWVHUYHWKHP+R.RUWH]
/LQQ7KH (YHU\6WXGHQW6XFFHHGV$FW (66$PDQGDWHVWKDW(/VPXVWWDNHERWK
DFDGHPLFFRQWHQWDUHDDQGODQJXDJHSURILFLHQF\DVVHVVPHQWV/\RQV	'DGH\7KH
UDWLRQDOHIRULQFOXGLQJ(/VLQWKHVHPDQGDWHG(QJOLVKODQJXDJHSURILFLHQF\DQGJUDGHOHYHO
FRQWHQWDUHDDVVHVVPHQWVDQGRYHUDUFKLQJV\VWHPVRIDFFRXQWDELOLW\LVWRHQVXUHWKHLUHGXFDWLRQDO
SURJUHVVUHODWLYHWR(QJOLVKODQJXDJHGHYHORSPHQWDQGJUDGHOHYHOFRQWHQWDUHDVWDQGDUGV
$EHGL0HQNHQ+RZHYHUWKHPRVWVDOLHQWIDFWRUFRQFHUQLQJWKHYDOLGLW\RI
DVVHVVPHQWIRU(/VLVWKDWWKHVHVWDQGDUGL]HGDVVHVVPHQWVDUHQRWGHVLJQHGQRULPSOHPHQWHG
ZLWKWKH(/VWXGHQWSRSXODWLRQLQPLQG$EHGL.RSULYD6RODQR)ORUHV
7UXPEXOOHWDO 
5HVHDUFKILQGLQJVFRQFHUQLQJWKHDVVHVVPHQWRI(/VKLJKOLJKWDVLJQLILFDQWGLIIHUHQFHLQ
WKHDFDGHPLFSHUIRUPDQFHRIWKHVHVWXGHQWVIURPWKDWRIWKHLUQDWLYH(QJOLVKVSHDNLQJFODVVPDWHV
$EHGL*iQGDUD5XPEHUJHU0D[ZHOO-ROO\	&DOODKDQ6RODQR)ORUHV	
7UXPEXOO(/VIDFHDVLJQLILFDQWKXUGOHLQOHDUQLQJERWK(QJOLVKDQGDFDGHPLFFRQWHQWLQ
(QJOLVKDWWKHVDPHWLPH5HVHDUFKLQGLFDWHVWKDWLWWDNHVILYHWRVHYHQ\HDUVIRUPRVW(/VWR
JDLQPDVWHU\RIDFDGHPLF(QJOLVKDWDOHYHOFRPSDUDEOHWRQDWLYH(QJOLVKVSHDNLQJSHHUV&ROOLHU
	7KRPDV&XPPLQV+DNXWD%XWOHU:LWW7KLV
FKDOOHQJHLVLQWHQVLILHGRQJUDGHOHYHOFRQWHQWDUHDDVVHVVPHQWVWKDWDUHGHQVHO\ZRUGHGZLWK
DFDGHPLFYRFDEXODU\DQGULSHZLWKOLQJXLVWLFFRPSOH[LW\$EHGL
6RODQR)ORUHV$GGLWLRQDOO\(/VDUHRIWHQVXSSRUWHGRQWKHVHDVVHVVPHQWVZLWK
LQHIIHFWLYHDFFRPPRGDWLRQVWKDWZHUHQRWGHVLJQHGWRPHHWWKHLUVSHFLILFOLQJXLVWLFQHHGV
$EHGL$EHGL+RIVWHWWHU	/RUG/DUD	&KLD+HQFHWKHUHH[LVWV

VXEVWDQWLDOPLVDOLJQPHQWEHWZHHQWKHUHVHDUFKDLPVSROLFLHVDQGSUDFWLFHVVXUURXQGLQJWKH
DVVHVVPHQWDQGHGXFDWLRQDOH[SHULHQFHVRI(/V
7KHJURZLQJSRSXODWLRQRI(/VZLWKLQWKH8QLWHG6WDWHVRSHUDWLQJZLWKLQDV\VWHPRI
VWDQGDUGL]HGDVVHVVPHQWDQGKLJKVWDNHVDFFRXQWDELOLW\OHDGVWRDQLQFUHDVHGVHQVHRIXUJHQF\LQ
DGGUHVVLQJWKHVHLVVXHVUHPHGLDWLQJDFKLHYHPHQWJDSVDQGEHWWHUPHHWLQJWKHHGXFDWLRQDOQHHGV
RIWKLVXQLTXHVWXGHQWSRSXODWLRQ7KHUHH[LVWVDQHHGWRIXUWKHUDGGUHVVWKHFRQWUDGLFWLRQ
EHWZHHQWKHVWDWHGDLPVDQGDFWXDOLPSDFWRIDVVHVVPHQWVDWWKHIHGHUDOVWDWHGLVWULFWVFKRRO
DQGFODVVURRPOHYHOV,QYHVWLJDWLQJFXUUHQWDVVHVVPHQWSROLFLHVDQGSUDFWLFHVZKLOHVHHNLQJWR
FUHDWHDPRUHYDOLGDQGHTXLWDEOHV\VWHPRIDVVHVVPHQWIRU(/VLVLPSRUWDQWDVWKHVHWHVWV
FXUUHQWO\GULYHWKHLQVWUXFWLRQDOSUDFWLFHVGHFLVLRQPDNLQJDQGHGXFDWLRQDORSSRUWXQLWLHVRI(/V
LQWKH8QLWHG6WDWHV0HQNHQ
7KHSXUSRVHRIWKLVTXDVLH[SHULPHQWDOFRUUHODWLRQDOGHVLJQTXDQWLWDWLYHVWXG\ZDVWR
H[DPLQHWKHUHODWLRQVKLSEHWZHHQ(/V¶VHFRQGODQJXDJHSURILFLHQF\DQGDFKLHYHPHQWRQ
IHGHUDOO\PDQGDWHGVWDQGDUGL]HGFRQWHQWDUHDDVVHVVPHQWV7KLVVWXG\VRXJKWWRDGGUHVVWKH
RYHUDUFKLQJLVVXHVFRQFHUQLQJWKHSURFHVVHVRIVHFRQGODQJXDJHGHYHORSPHQWDQGDVVHVVPHQWRI
(/VZLWKLQWKHFRQWH[WRISXEOLFHGXFDWLRQLQWKH8QLWHG6WDWHV7KHRYHUDOOUHVHDUFKTXHVWLRQ
JXLGLQJWKLVVWXG\ZDV KRZGRHVDQ(/V¶VHFRQGODQJXDJHSURILFLHQF\LQIOXHQFHKLVKHU
DFKLHYHPHQWRQIHGHUDOO\PDQGDWHGVWDQGDUGL]HGFRQWHQWDUHDDVVHVVPHQWV"7KHIRXUUHVHDUFK
TXHVWLRQVDQGVHYHQFRUUHVSRQGLQJK\SRWKHVHVDUHXWLOL]HGLQWKHIROORZLQJVHFWLRQDVD
IUDPHZRUNIRUGLVFXVVLQJWKHILQGLQJVRIWKLVVWXG\7KHUHVXOWVRIWKLVVWXG\VHHNWRLQIRUP
SROLF\PDNHUVDQGHGXFDWRUVDWWKHVWDWHGLVWULFWVFKRRODQGFODVVURRPOHYHODVWRWKHPRVW

HTXLWDEOHYDOLGDQGMXVWDVVHVVPHQWSUDFWLFHVDQGSROLFLHVIRU(/VDQGWKHVFKRROFRPPXQLWLHV
WKDWVHUYHWKHP
)LQGLQJV

,QWKLVVHFWLRQWKHILQGLQJVRIWKHVWXG\DUHGLVFXVVHGDQGUHODWHGWRHDFKRIWKHUHVHDUFK
TXHVWLRQVDQGDFFRPSDQ\LQJK\SRWKHVHVDVZHOODVOLQNHGWRWKHRULHVDQGUHVHDUFKWKDW
FRQWULEXWHWRDQRYHUDUFKLQJWKHRUHWLFDOIUDPHZRUN
5HVHDUFKTXHVWLRQ :KDWLVWKHUHODWLRQVKLSEHWZHHQ(QJOLVKODQJXDJHSURILFLHQF\DQG
DFKLHYHPHQWRQJUDGHOHYHOFRQWHQWDUHDVWDQGDUGL]HGDVVHVVPHQWVLQ(/$DQG
PDWKHPDWLFV"
+\SRWKHVLV 7KHPRUHDGYDQFHGWKHVWXGHQW¶VOHYHORIODQJXDJHSURILFLHQF\LQ
(QJOLVKWKHKLJKHUWKHLUUHDGLQJDFKLHYHPHQW
+\SRWKHVLV 7KHPRUHDGYDQFHGWKHVWXGHQW¶VOHYHORIODQJXDJHSURILFLHQF\LQ
(QJOLVKWKHKLJKHUWKHLUPDWKHPDWLFVDFKLHYHPHQW
%DVHGXSRQWKHUHVXOWVRIOLQHDUFRUUHODWLRQDQGWKH&KL6TXDUHWHVWRILQGHSHQGHQFHLWLV
HYLGHQWWKDWDVWXGHQW¶VFRPSRVLWH$&&(66SURILFLHQF\VFRUHSRVLWLYHO\FRUUHODWHVWRWKHLU
3$5&&(/$DQGPDWKHPDWLFVVFDOHVFRUH7KHVHILQGLQJVUHLQIRUFHWKHQRWLRQWKDW(QJOLVK
ODQJXDJHSURILFLHQF\LVFOHDUO\DUHODWLRQDOIDFWRURIUHDGLQJDQGPDWKDFKLHYHPHQWIRU(/
VWXGHQWVRQWKH3$5&&DVVHVVPHQWDIHGHUDOO\PDQGDWHGSHUIRUPDQFHEDVHGVWDQGDUGL]HG
DVVHVVPHQW7KHVHFRQFOXVLRQVDUHFRQVLVWHQWZLWKWKHSUHYDLOLQJERG\RIUHVHDUFKWKDWILQGVWKH
EXUGHQRIFRPSOH[ODQJXDJHRQDVVHVVPHQWVLVDVLJQLILFDQWIDFWRUWKDWFRQWULEXWHVWRWKHJDSLQ
SHUIRUPDQFHEHWZHHQ(/VDQGWKHLUQRQ(/SHHUV$EHGL$EHGL+RIVWHWWHU	/RUG
6RODQR)ORUHV	7UXPEXOO

7LPHLVFOHDUO\DQLPSRUWDQWFRQVLGHUDWLRQRIWKHVHILQGLQJV*LYHQDYDULHW\RIIDFWRUV
WKHDPRXQWRIWLPHWKDWLWWDNHVIRUDQ(/WRDFTXLUHDFDGHPLFODQJXDJHSURILFLHQF\LVEHWZHHQ
ILYHDQGVHYHQ\HDUV&ROOLHU	7KRPDV&XPPLQV+DNXWD
%XWOHU:LWW(QJOLVKSURILFLHQF\HQFRPSDVVHVQRWMXVWWKHRUDOSURILFLHQF\RIVWXGHQWV
EXWDFKLOG¶VUHDGLQJZULWLQJVSHDNLQJDQGOLVWHQLQJSURILFLHQFLHVDVPHDVXUHGE\JUDGHOHYHO
VWDQGDUGL]HGDVVHVVPHQWVDFURVVYDULRXVFRQWHQWDUHDV&ROOLHU	7KRPDV
&RRN&XPPLQV+DNXWD%XWOHU:LWW&RQYHUVDWLRQDOIOXHQF\KRZHYHULV
QRWWKHEHQFKPDUNE\ZKLFK(/VDUHPHDVXUHGDQGKHOGDFFRXQWDEOHLQFRPSDULVRQWRWKHLU
QDWLYHPRQROLQJXDOSHHUV$FDGHPLF(QJOLVKLVWKHODQJXDJHRIVFKRROWKHODQJXDJHRIWHVWLQJ
DQGDOVRWKHODQJXDJHLQZKLFKDFDGHPLFFRPSHWHQFHLVDVVHVVHG2QWKH3$5&&DVVHVVPHQW
DQGRWKHUVLPLODUSHUIRUPDQFHEDVHGVWDQGDUGL]HGPHDVXUHV$FDGHPLF(QJOLVKLVWKHODQJXDJH
RIDFKLHYHPHQWDQGWKXVXOWLPDWHO\VXFFHVV&ROOLHU	7KRPDV&RRN&XPPLQV
+DNXWD%XWOHU:LWW,WLVQRWMXVWUHFHSWLYHODQJXDJHVNLOOVRIVWXGHQWVWKDWDUH
LPSRUWDQWIRUGHPRQVWUDWLQJPDVWHU\WRZDUGVJUDGHOHYHOVWDQGDUGVRQWKHVHDVVHVVPHQWVEXW
SURGXFWLYHODQJXDJHVNLOOVWKDWUHTXLUHDGGLWLRQDOWLPHWRGHYHORS7KLVKROGVSDUWLFXODUO\WUXH
IRUQH[WJHQHUDWLRQSHUIRUPDQFHEDVHGDVVHVVPHQWVOLNH3$5&&WKDWUHTXLUHVWXGHQWVWRHQJDJH
ZLWKFRPSUHKHQGDQGSURGXFHPXOWLSOHOLWHUDFLHVWRGHPRQVWUDWHWKHLUFRQWHQWDUHDNQRZOHGJH
/LQJXLVWLFGHPDQGVDUHLQKHUHQWLQVWDQGDUGL]HGDVVHVVPHQWVWDNHQE\(/VDVWKHUHLVDSUHVXPHG
OHYHORI(QJOLVKODQJXDJHSURILFLHQF\LQWKHFRQVWUXFWRIWKHVHWHVWVWKDWDUHQRWUHODWHGWRWKH
FRQWHQWNQRZOHGJHEHLQJDVVHVVHG7UXPEXOO	6RODQR)ORUHV7KHRYHUDUFKLQJWKHPHRI
(/SHUIRUPDQFHRQVWDQGDUGL]HGDVVHVVPHQWVEHLQJVLJQLILFDQWO\LPSDFWHGE\ODQJXDJH
SURILFLHQF\DQGOLQJXLVWLFFRPSOH[LW\UDWKHUWKDQFRQWHQWNQRZOHGJHLVSDUDPRXQWDFURVVWKH

UHVHDUFK$EHGL6RODQR)ORUHV7UXPEXOO	6RODQR)ORUHV
7KHHYLGHQFHIURPWKHUHVXOWVLQFRQQHFWLRQZLWKWKHILUVWUHVHDUFKTXHVWLRQHPSLULFDOO\
VXSSRUWVWKLVFRQQHFWLRQEHWZHHQ(QJOLVKODQJXDJHSURILFLHQF\DQGJUDGHOHYHODFKLHYHPHQW
7KHPRVWXQLYHUVDOIDFWRULPSDFWLQJWKHDVVHVVPHQWRI(/VLVWKDWVWDQGDUGL]HG
DVVHVVPHQWVDUHQRWGHVLJQHGQRULPSOHPHQWHGZLWKWKH(/VWXGHQWSRSXODWLRQLQPLQG$EHGL
.RSULYD6RODQR)ORUHV7UXPEXOOHWDO,QFUHDVHGOLQJXLVWLFGHPDQG
GHFUHDVHVWKHYDOLGLW\DQGUHOLDELOLW\RIDVVHVVPHQWVIRU(/V$EHGL6RODQR)ORUHV
)RU(/VWKHJUHDWHVWVRXUFHRIPHDVXUHPHQWHUURUDQGWKXVUHGXFHGDVVHVVPHQWYDOLGLW\
FRPHVIURPXQQHFHVVDU\OLQJXLVWLFFRPSOH[LW\$EHGL6RODQR)ORUHV
8QQHFHVVDULO\GHQVHODQJXDJHVHUYHVWRGLVWRUWWKHFRQVWUXFWRILQGLYLGXDOTXHVWLRQVDQGWKXVWKH
HQWLUHW\RIDVVHVVPHQWVIRU(/VPHDVXULQJWKHLUODQJXDJHSURILFLHQF\UDWKHUWKDQWKHLQWHQGHG
FRQWHQWREMHFWLYHV$EHGL:KHQODQJXDJHGHPDQGVDUHOHVVHQHGWKHSHUIRUPDQFHJDSV
EHWZHHQ(/VDQGQRQ(/VEHJLQWRFORVH$EHGL$GGLWLRQDOUHVHDUFKIXUWKHUVXSSRUWV
WKDWODQJXDJHIDFWRUVKDYHDPRUHVLJQLILFDQWLPSDFWRQ(/VWKDQRQQDWLYH(QJOLVKVSHDNHUV
$EHGL$EHGLHWDO$EHGLOLQNHGWKHLPSDFWRIWKLVOLQJXLVWLFGHPDQGZLWK
WKHSHUIRUPDQFHRI(/VRQVWDQGDUGL]HGDFKLHYHPHQWWHVWVDQGFRQFOXGHGWKDWJUHDWHUODQJXDJH
XVDJHH[SDQGHGWKHSHUIRUPDQFHJDSEHWZHHQ(/VDQGWKHLU(QJOLVKVSHDNLQJSHHUV6LPLODUO\
WKHUHVXOWVIURPWKHOLQHDUFRUUHODWLRQDQG&KL6TXDUHWHVWVRIWKLVVWXG\IXUWKHUVXSSRUWWKHVH
ILQGLQJV7KHVLJQLILFDQWDQGSRVLWLYHFRUUHODWLRQRI$&&(66VFDOHGVFRUHVDQG3$5&&VFDOHG
VFRUHVGHPRQVWUDWHDFOHDUOLQNEHWZHHQ(QJOLVKODQJXDJHSURILFLHQF\DQGUHDGLQJDQGPDWK
DFKLHYHPHQW,WFDQUHDVRQDEO\EHLQIHUUHGWKDWWKHHIIHFWVZRXOGEHHYHQJUHDWHUIRUVWXGHQWV
ZKRVHQDWLYHODQJXDJHZDV(QJOLVKDQGJUHZXSZLWKLQWKHPDLQVWUHDPFXOWXUH

5HVHDUFKTXHVWLRQ 7RZKDWH[WHQWGRHV(QJOLVKODQJXDJHSURILFLHQF\LQUHDGLQJ
ZULWLQJVSHDNLQJDQGOLVWHQLQJLQIOXHQFHDFKLHYHPHQWRQJUDGHOHYHOFRQWHQWDUHD
VWDQGDUGL]HGDVVHVVPHQWVLQ(/$DQGPDWKHPDWLFV"
+\SRWKHVLV $VWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\LQUHDGLQJDQGZULWLQJ
ZLOOLPSDFWWKHLUUHDGLQJDFKLHYHPHQWRQVWDQGDUGL]HGDVVHVVPHQWVWRD
VLJQLILFDQWO\JUHDWHUH[WHQWWKDQWKHLUVSHDNLQJDQGOLVWHQLQJSURILFLHQFLHV
+\SRWKHVLV $VWXGHQW¶V(QJOLVKODQJXDJHSURILFLHQF\LQUHDGLQJDQGZULWLQJ
ZLOOLPSDFWWKHLUPDWKHPDWLFVDFKLHYHPHQWRQVWDQGDUGL]HGDVVHVVPHQWVWRD
VLJQLILFDQWO\JUHDWHUH[WHQWWKDQWKHLUVSHDNLQJDQGOLVWHQLQJSURILFLHQFLHV
%DVHGXSRQWKHUHVXOWVRIFRUUHODWLRQWHVWLQJDQGPXOWLSOHOLQHDUUHJUHVVLRQLWLVHYLGHQW
WKDW(QJOLVKODQJXDJHSURILFLHQF\LQUHDGLQJDQGZULWLQJLPSDFWDVWXGHQW¶VUHDGLQJDQG
PDWKHPDWLFVDFKLHYHPHQWRQWKH3$5&&VWDQGDUGL]HGDVVHVVPHQWWRDVLJQLILFDQWO\JUHDWHU
H[WHQWWKDQWKHLUVSHDNLQJDQGOLVWHQLQJSURILFLHQFLHV³5HVHDUFKVKRZVWKDW(/VGHYHORS
UHFHSWLYHVNLOOVPRUHUDSLGO\WKDQWKHSURGXFWLYHVNLOOVQHHGHGWRZULWHHVVD\VLQDFDGHPLF
(QJOLVK&XPPLQV*DUFtD	0HQNHQ´0HQNHQS7KHILQGLQJVRI
WKLVVWXG\UHLQIRUFHWKHQRWLRQWKDWLWLVQRWMXVWUHFHSWLYHODQJXDJHVNLOOVRIVWXGHQWVWKDWDUH
LPSRUWDQWIRUGHPRQVWUDWLQJPDVWHU\WRZDUGVJUDGHOHYHOVWDQGDUGVRQSHUIRUPDQFHEDVHG
DVVHVVPHQWVOLNH3$5&&EXWDOVRSURGXFWLYHODQJXDJHVNLOOVWKDWUHTXLUHDGGLWLRQDOWLPHWR
GHYHORS 
5HWXUQLQJWRWKHUHVHDUFKUHJDUGLQJOHQJWKRIWLPHSURFHVVHVDQGVWDJHVRIVHFRQG
ODQJXDJHDFTXLVLWLRQ&XPPLQV¶ODQJXDJHTXDGUDQWIUDPHZRUNDQGLFHEHUJDQDORJ\
UHSUHVHQWFRQWLQXXPVRIFRQWH[WXDOVXSSRUWDQGFRPPXQLFDWLYHFRPSHWHQFH&XPPLQV¶

GHOLQHDWHVDGLVWLQFWLRQEHWZHHQKLJKO\FRQWH[WXDOVXUIDFHODQJXDJHDWORZOHYHOVRIFRJQLWLYH
GHPDQGDQGGHHSHUFRQWH[WUHGXFHGODQJXDJHDWKLJKHUOHYHOVRIFRJQLWLYHGHPDQG7KHIRUPHU
FRJQLWLYHO\XQGHPDQGLQJDQGZLWKLQFRQWH[WGHYHORSLQWKHHDUOLHUVWDJHVRIOLQJXLVWLF
DFTXLVLWLRQZKHUHDVDEVWUDFWFRJQLWLYHO\GHPDQGLQJODQJXDJHGHYHORSVODWHU%\WKHLUYHU\
QDWXUHVWDQGDUGL]HGDVVHVVPHQWVOLHRXWVLGHWKHW\SLFDOFRQWH[WRIFODVVURRPH[SHULHQFHVODFN
PHDQLQJIXOOLQJXLVWLFVXSSRUWDQGIHDWXUHDGLVFRQQHFWHGVHULHVRITXHVWLRQVWDVNVXQUHODWHGWR
WKHOLYHGH[SHULHQFHRIPRVWVWXGHQWV6WDQGDUGL]HGDVVHVVPHQWVDUHWKHJUHDWHVWHGXFDWLRQDO
H[DPSOHVRIFRQWH[WUHGXFHGDQGFRJQLWLYHO\GHPDQGLQJDFWLYLWLHV&XPPLQV
:KLOHWKLVPD\SRVHDFKDOOHQJHIRUPDQ\VWXGHQWVLWVHUYHVDVDGRXEOHKXUGOHIRU(/VZKR
UHTXLUHDFRQWH[WULFKHQYLURQPHQWLQRUGHUIRUOHDUQLQJWREHFRPSUHKHQVLEOHDQGPHDQLQJIXO 
)XUWKHUPRUHFRQYHUVDWLRQDODELOLW\LVRIWHQPLVSHUFHLYHGE\HGXFDWRUVDVDVLJQRI
IOXHQF\ZKLOHGHHSHUPRUHVXEPHUJHGOHYHOVRIFRPPXQLFDWLRQSURILFLHQF\OLHEHORZWKH
VXUIDFHQRW\HWIXOO\GHYHORSHG(/VRIWHQSUHVHQWDVPRUHIOXHQWWKDQWKH\UHDOO\DUHUHTXLULQJ
DGGLWLRQDOWLPHILYHWRVHYHQ\HDUVWRGHYHORSPRUHDGYDQFHGOHYHOVRIIOXHQF\&ROOLHU
&ROOLHU	7KRPDV&XPPLQV.UDVKHQ	7HUUHOO'HULYHG
IURP.UDVKHQDQG7HUUHOO¶VVWDJHVRIVHFRQGODQJXDJHDFTXLVLWLRQWKH:,'$
SHUIRUPDQFHGHILQLWLRQVGHVFULEHWKHVLJQLILFDQWPDUNHUVRIODQJXDJHGHYHORSPHQWUHSUHVHQWLQJ
DFRQWLQXXPRIODQJXDJHOHDUQLQJUDWKHUWKDQDOHYHOHGOLQHDUSURJUHVVLRQ7KLVIUDPHZRUNLVWKH
VHFRQGODQJXDJHUHVRXUFHZLWKWKHJUHDWHVWLPSDFWXSRQPRVWHGXFDWLRQDOV\VWHPVSDUWLFXODUO\LQ
,OOLQRLVDQGWKHRWKHUVWDWHVZLWKLQWKH:,'$FRQVRUWLXP7KHVHXQGHUVWDQGLQJVDQGWKH
EORVVRPLQJUHVHDUFKDURXQGWUDQVODQJXDJLQJVKDSHGWKHK\SRWKHVLVWKDWWKHPRUHHYROYHG

ODQJXDJHSURILFLHQFLHVRIUHDGLQJDQGZULWLQJZRXOGKDYHDJUHDWHULPSDFWXSRQWKHVWDQGDUGL]HG
DVVHVVPHQWSHUIRUPDQFHRI(/VWKDQVSHDNLQJDQGOLVWHQLQJ 
)XUWKHUEXLOGLQJXSRQWKLVLGHD$EHGLHWDOIRXQGWKDWDVVHVVPHQWRXWFRPHVIRU
(/VDUHQRWVWUXFWXUDOO\DVFRQVLVWHQWDVWKRVHRIQRQ(/VGXHWROLQJXLVWLFGHPDQGDVDVRXUFHRI
FRQVWUXFWLUUHOHYDQFH)XUWKHUUHVHDUFKKDVLGHQWLILHGVSHFLILFVRXUFHVRIODQJXDJHGHPDQGV
YRFDEXODU\V\QWD[DQGGLVFRXUVHWKDWFUHDWHLVVXHVIRU(/VDQGRWKHUVWXGHQWVE\FRQIODWLQJ
NQRZOHGJHDQGVNLOOVZLWKODQJXDJHSURILFLHQF\$EHGL+RIVWHWWHU%DNHU	/RUG
7UXPEXOO	6RODQR)ORUHV:LWKUHVSHFWWRYRFDEXODU\IDOVHFRJQDWHVXQIDPLOLDUZRUGV
DQGSKUDVHVDQGOHQJWK\ZRUGVDOOOHDGWRLQFUHDVHGOLQJXLVWLFGHPDQG6\QWDFWLFDOO\XQIDPLOLDU
WHQVHVQHJDWLRQSUHSRVLWLRQDOSKUDVHVDQGFRPSRXQGVHQWHQFHVDUHDPRQJVWVHYHUDO
JUDPPDWLFDOFRQVLGHUDWLRQVWKDWLQFUHDVHWKHOLQJXLVWLFUHTXLUHPHQWRIDQDVVHVVPHQW7KHVH
FKDOOHQJHVIRU(/VDUHHVSHFLDOO\WUXHLQVWDQGDUGL]HGDVVHVVPHQWVOLNH3$5&&WKDWIHDWXUH
H[WHQVLYHJUDGHOHYHOWH[WVRQDYDULHW\RIOLWHUDU\VFLHQWLILFDQGKLVWRULFDOWRSLFV/HQJWK\
SUREOHPVWDWHPHQWVPXOWLSOHLQVWUXFWLRQDOVWHSVDQGSDVVLYHYRLFHDOOFRQWULEXWHWRWKH
FRQVWUXFWLRQRIDVVHVVPHQWGLVFRXUVHWKDWDGGDQH[WUDQHRXVODQJXDJHEXUGHQIRU(/V$EHGL
+RIVWHWWHU%DNHU	/RUG7UXPEXOO	6RODQR)ORUHV$OORIWKLVGHVFULEHVWKH
3$5&&WHVWLQJH[SHULHQFHLQERWK(/$DQGPDWKHPDWLFVIRU(/V7KRXJKFKDUDFWHUL]HGDV
FRQWHQWDUHDDVVHVVPHQWVIRUJUDGHOHYHOUHDGLQJDQGPDWKVWDQGDUGVWKHVHDVVHVVPHQWVHPEHG
ODQJXDJHLQFRPSOH[ZD\VWKDWGLVWRUWWKHFRQVWUXFWLQZD\VXQLTXHIRU(/VDQGHQGXSWHVWLQJ
FRQVWUXFWVWKDWZHUHQHYHULQWHQGHG7KHVHOLQJXLVWLFGHPDQGVLQGHSHQGHQWRIRWKHUFXOWXUDO
GHPDQGVDGGWRWKHFRPSOH[LW\RIDVVHVVPHQWIRU(/VDQGVWDQGDVDEDUULHUIRUJDXJLQJWKHLU
WUXHGHSWKRINQRZOHGJHDQGXQGHUVWDQGLQJ7KHVHSRLQWVZHUHIXUWKHUVXSSRUWHGE\WKHILQGLQJV

WKURXJKRXWWKLVVWXG\0RUHVSHFLILFDOO\WKHRXWFRPHVRIFRUUHODWLRQWHVWLQJDQGPXOWLSOHOLQHDU
UHJUHVVLRQLQUHODWLRQWRWKHVHFRQGUHVHDUFKTXHVWLRQSHUPLWXVWRFRQFOXGHWKDW(QJOLVKODQJXDJH
SURILFLHQF\LQUHDGLQJDQGZULWLQJLPSDFWDVWXGHQW¶VUHDGLQJDQGPDWKHPDWLFVDFKLHYHPHQWRQ
VWDQGDUGL]HGDVVHVVPHQWWRDVLJQLILFDQWO\JUHDWHUH[WHQWWKDQWKHLUVSHDNLQJDQGOLVWHQLQJ
SURILFLHQFLHV7KLVUHLQIRUFHVWKHLPSRUWDQFHRISURGXFWLYHODQJXDJHVNLOOVWKDWUHTXLUHWLPHILYH
WRVHYHQ\HDUVIRU(/VWRGHYHORSZLWKQDWLYHOLNHSURILFLHQF\WREHDEOHWRDFFXUDWHO\
GHPRQVWUDWHWKHLUFRQWHQWNQRZOHGJHRQJUDGHOHYHOSHUIRUPDQFHEDVHGVWDQGDUGL]HG
DVVHVVPHQWV
5HVHDUFKTXHVWLRQ :KDWLVWKHWKUHVKROG(QJOLVKODQJXDJHSURILFLHQF\IRU(/VWR
PHHWH[FHHGVWDQGDUGVRQIHGHUDOO\PDQGDWHGVWDQGDUGL]HGDVVHVVPHQWVLQ(/$DQG
PDWKHPDWLFV"
+\SRWKHVLV $FFRUGLQJWR,OOLQRLVVFKRROFRGH(/VDUHGHILQHGDVSURILFLHQWDWD
FRPSRVLWH$&&(66VFRUHRIRUEH\RQGDQGVKRXOGWKXVEHDEOHWR
GHPRQVWUDWHSURILFLHQF\RQJUDGHOHYHOFRQWHQWDUHDDVVHVVPHQWV
%DVHGXSRQWKHFRPSDULVRQRIPHDQDQGPHGLDQ$&&(66FRPSRVLWHVFRUHVIRUWKH
VWXGHQWSRSXODWLRQVWXGLHGZLWKLQWKHUDQJHVRI3$5&&DFDGHPLFSURILFLHQF\OHYHOVWKH
WKUHVKROGODQJXDJHSURILFLHQF\WRPHHWVWDQGDUGVRQERWKWKH3$5&&(/$DQGPDWKHPDWLFV
DVVHVVPHQWVZDVDODQJXDJHSURILFLHQF\OHYHORI
(/VDWDOHYHODUHFODVVLILHGDV³EULGJLQJ´ZLWKLQWKH:,'$IUDPHZRUN$FFRUGLQJWR
WKH :,'$3HUIRUPDQFH'HILQLWLRQVIRUWKH/HYHOVRI(QJOLVK/DQJXDJH3URILFLHQF\LQ*UDGHV
.WKLUGWKURXJKILIWKJUDGH(/VDWWKHEULGJLQJOHYHOZLOOEHDEOHWRSURFHVVXQGHUVWDQG
SURGXFHDQGXVH³VSHFLDOL]HGRUWHFKQLFDOODQJXDJHUHIOHFWLYHRIWKHFRQWHQWDUHDVDWJUDGHOHYHO

DYDULHW\RIVHQWHQFHOHQJWKVRIYDU\LQJOLQJXLVWLFFRPSOH[LW\LQH[WHQGHGRUDORUZULWWHQ
GLVFRXUVHDVUHTXLUHGE\WKHVSHFLILHGJUDGHOHYHORUDORUZULWWHQFRPPXQLFDWLRQLQ(QJOLVK
FRPSDUDEOHWR(QJOLVKSURILFLHQWSHHUV´:,'$7KH6WDWHRI,OOLQRLVUHFODVVLILHV(/VDV
QRORQJHUQHHGLQJWDUJHWHGODQJXDJHVXSSRUWDWOHYHO³H[SDQGLQJ´7KHILQGLQJVRIWKLV
VWXG\FRQFOXGHWKDWDPLQLPXPODQJXDJHSURILFLHQF\OHYHORILVQHHGHGWRPHHWJUDGHOHYHO
VWDQGDUGVDWDUDWHFRPSDUDEOHZLWK(QJOLVKVSHDNLQJSHHUV 7DEOH RXWOLQHVWKH:,'$&$1
'2GHVFULSWRUVWKHODQJXDJH(/VFDQSURFHVVDQGSURGXFHIRUWKLUGWKURXJKILIWKJUDGHVWXGHQWV
DWERWKDOHYHOH[SDQGLQJDQGOHYHOEULGJLQJ 

7DEOH :,'$&$1'2'HVFULSWRUV*UDGH/HYHO&OXVWHU

2QHRIWKHNH\GLIIHUHQFHVEHWZHHQWKHVHWZROHYHOVRIODQJXDJHSURILFLHQF\LVWKHDELOLW\WR
FUHDWHDQGDSSO\FRPSOH[ODQJXDJH$VSUHYLRXVO\GLVFXVVHGWKHVHSURGXFWLYHOLQJXLVWLFVNLOOV
DUHIXQGDPHQWDOWRVXFFHVVRQSHUIRUPDQFHEDVHGVWDQGDUGL]HGDVVHVVPHQWV7KHGLIIHUHQFHLQ
H[SHFWDWLRQZLWKUHVSHFWWRWKHVHVNLOOVLVHYLGHQWLQWKHSHUIRUPDQFHGHVFULSWRUVLH³VXPPDUL]H
FRQWHQWEDVHGLQIRUPDWLRQ´YHUVXV³DSSO\FRQWH[WEDVHGLQIRUPDWLRQWRQHZFRQWH[WV´
)XUWKHUPRUHDFFRUGLQJWRWKHSHUIRUPDQFHGHVFULSWRUV(/VWKURXJKDOHYHOIRXULQFOXGLQJ
ZKHUHWKHVWDWHFXUUHQWO\GUDZVLWVFXWRIIUHTXLUHYLVXDOJUDSKLFRULQWHUDFWLYHVXSSRUWWREHDEOH
WRDFKLHYHWKHVHGHVFULSWRUV1RWXQWLOOHYHOGRWKH:,'$GHVFULSWRUVVWDWHWKDWDVWXGHQW
VKRXOGEHDEOHWRZRUNZLWKDWH[W³DWRUQHDUJUDGHOHYHO´RUWKDWWKH\VKRXOG³FUHDWHJUDGHOHYHO
VWRULHVRUUHSRUWV´7KXVZKHQEHLQJDVVHVVHGRQJUDGHOHYHOWH[WEH\RQGZKDWFDQUHDVRQDEO\EH
H[SHFWHGEDVHGRQWKHWLPHUHTXLUHGIRUWKHGHYHORSPHQWRIDFDGHPLFODQJXDJHLQDVHFRQG
ODQJXDJHWKHLVVXHRI(/VUHVSRQGLQJWRWKHTXHVWLRQDVLQWHQGHGHYHQZLWKPDVWHU\RIWKH
FRQWHQWDQGVNLOOVLVDVLJQLILFDQWIDFWRUOLPLWLQJWKHSHUIRUPDQFHYDOLGLW\DQGUHOLDELOLW\RI
VWDQGDUGL]HGDVVHVVPHQWVIRU(/V$EHGL'XUiQ(/VPXVWKDYHDGHTXDWH
OLQJXLVWLFDQGFXOWXUDONQRZOHGJHWREHDEOHWRQDYLJDWHWKHDVVHVVPHQWDQGXQGHUVWDQGWKH
GHPDQGVEHLQJSODFHGXSRQWKHP'XUiQ6RODQR)ORUHV	1HOVRQ%DUEHU
6RODQR)ORUHV+HQFHWKHUHH[LVWVDFOHDULPEDODQFHEHWZHHQWKHIUDPHZRUNWKDWVHUYHV
DVWKHVWDWH¶VIRXQGDWLRQIRUHGXFDWLRQDOV\VWHPVZRUNLQJZLWK(/VDQGLWVRZQDVVHVVPHQW
SROLFLHVDQGSUDFWLFHV 
7KLVLQDGGLWLRQWRWKHSULPDU\FRQFHUQRIVWDQGDUGL]HGDVVHVVPHQWVWKDWWKHFRQVWUXFW
DQGGHVLJQSURFHVVHVRIWKHVHWHVWVDUHQRWLQFOXVLYHRIODQJXDJHIDFWRUVDQGGRQRWIXOO\FRQVLGHU
WKHPXOWLIDFHWHGOLQJXLVWLFQHHGVRI(/V$EHGL.RSULYD5LYHUD	9LQFHQW

:KLOHWKHVHDVVHVVPHQWVPD\EHFRQVWUXFWHGZLWKXQLYHUVDOO\DFFHSWHGGHVLJQSULQFLSOHVDQG
PD\LQGHHGEHYDOLGDQGUHOLDEOHIRUQDWLYH(QJOLVKVSHDNHUVWKLVLVQRWQHFHVVDULO\VRIRU(/V
$EHGL7KLVLVDJDLQHYLGHQWDQGXQGHUVFRUHGE\WKHILQGLQJVRIWKLVVWXG\VSHFLILFDOO\
KLJKOLJKWHGE\H[DPLQLQJWKHLQFUHDVHRIPHDQFRPSRVLWH$&&(66VFDOHGVFRUHIRUHDFK
LQFUHDVLQJUDQJHRI3$5&&SHUIRUPDQFHOHYHO,WLVEH\RQGTXHVWLRQWKDWIRUWKHVWXGHQW
SRSXODWLRQRIWKLVVWXG\WKHKLJKHUDFKLOG¶VOHYHORI(QJOLVKODQJXDJHSURILFLHQF\WKHJUHDWHU
WKHSUREDELOLW\RIPHHWLQJJUDGHOHYHOVWDQGDUGVRQWKH3$5&&VWDQGDUGL]HGDVVHVVPHQW7KH
ILQGLQJVRIWKLVVWXG\LQUHODWLRQWRWKHWKLUGUHVHDUFKTXHVWLRQIXUWKHUFULWLTXHWKLVGLVFRQQHFWDQG
SURYLGHHPSLULFDOHYLGHQFHIRUDPLVDOLJQPHQWRISUDFWLFHDQGSROLF\
5HVHDUFKTXHVWLRQ :KDWLVWKHLPSDFWRIRWKHUVWXGHQWGHPRJUDSKLFIDFWRUV
UDFHHWKQLFLW\VRFLRHFRQRPLFVWDWXVLQUHODWLRQWR(QJOLVKODQJXDJHSURILFLHQF\IRUWKH
DFKLHYHPHQWRI(/VRQIHGHUDOO\PDQGDWHGVWDQGDUGL]HGDVVHVVPHQWVLQ(/$DQG
PDWKHPDWLFV"
+\SRWKHVLV &RQWUROOLQJIRURWKHUYDULDEOHV(/VLGHQWLI\LQJZLWKD
UDFHHWKQLFLW\RI:KLWHZLOODFKLHYHKLJKHUOHYHOVRIUHDGLQJDQGPDWKHPDWLFV
SURILFLHQF\
+\SRWKHVLV &RQWUROOLQJIRURWKHUYDULDEOHV(/VZLWKIXOOSD\OXQFKVWDWXVZLOO
DFKLHYHKLJKHUOHYHOVRIUHDGLQJDQGPDWKHPDWLFVSURILFLHQF\
7KHUHVXOWVRIWKHIRXUWKUHVHDUFKTXHVWLRQVHUYHGWRUHLQIRUFHWKHHDUOLHUILQGLQJVRIWKLV
VWXG\%DVHGXSRQWKHUHVXOWVRIVHYHQOLQHDUUHJUHVVLRQPRGHOVWKHILQGLQJVIURPHDUOLHULQWKH
VWXG\UHJDUGLQJWKHLPSDFWRIODQJXDJHSURILFLHQF\RQFRQWHQWDUHDDFKLHYHPHQWDQGDGGHG
VLJQLILFDQFHRIUHDGLQJDQGZULWLQJSURILFLHQF\ZHUHXSKHOG$FFRUGLQJO\WKHVHILQGLQJV

DIILUPHGWKHILUVWIRXUK\SRWKHVHVDGGUHVVLQJWKHILUVWDQGVHFRQGUHVHDUFKTXHVWLRQVLQWKLVVWXG\
6LPLODUO\WKHUHVXOWVRIWKHUHJUHVVLRQPRGHOVUHMHFWHGWKHILIWKK\SRWKHVLVRIJUDGHOHYHO
UHDGLQHVVDWDODQJXDJHSURILFLHQF\OHYHORIIRUDOORIWKHUHDVRQVRXWOLQHGLQWKHSUHYLRXV
VHFWLRQ
$VKDVEHHQGHWDLOHGWKURXJKRXWWKLVVWXG\DQGRWKHUUHVHDUFK(/VDUHDQLQFUHGLEO\
GLYHUVHSRSXODWLRQDQGWKHUHOLDELOLW\YDOLGLW\DQGHIIHFWLYHQHVVRIDQ\DVVHVVPHQWGHSHQGV
XSRQPHHWLQJWKHXQLTXHQHHGVRIHDFKSDUWLFXODUFKLOG$EHGL&HQWHUIRU$SSOLHG
/LQJXLVWLFV.RSULYD0LJUDWLRQ3ROLF\,QVWLWXWH6RODQR)ORUHV
&RQVLGHUDWLRQVKRXOGEHJLYHQWRDUDQJHRIGHPRJUDSKLFYDULDEOHV(QJOLVKODQJXDJH
SURILFLHQF\WLPHLQWKH8QLWHG6WDWHVUHDGLQJSURILFLHQF\OHYHORIVFKRROLQJLQKRPHODQJXDJH
DVZHOODVRWKHUIDFWRUVWKDWVWDWLVWLFDOO\LPSDFWVWDQGDUGL]HGDVVHVVPHQWVFRUHVVRFLRHFRQRPLF
VWDWXVSDUHQWHGXFDWLRQDOOHYHOVHWF$EHGLHWDO)XUWKHUH[SDQGLQJXSRQWKHVHILQGLQJV
0HQNHQVWDWHG³LWLVRIFRQFHUQWKDWWHVWVFRUHVDUHFORVHO\DOLJQHGWRUDFHFODVVDQG
(QJOLVKSURILFLHQF\OHYHO\HWVHUYHDVWKHLQGLFDWRUIRUDFFRXQWDELOLW\PHDVXUHV$VWKHV\VWHP
LVQRZZHDUHVLPSO\SHUSHWXDWLQJWKHLQHTXLWLHVRIVWXGHQWVZKHQWKH\HQWHUVFKRROWKURXJKWKH
LQHTXLWLHVRIWKHLUWHVWVFRUHVZKHQWKH\OHDYH´S%XLOGLQJXSRQWKLVSHUVSHFWLYHWKH
VHYHQUHJUHVVLRQPRGHOVVRXJKWWRH[DPLQHWKHLQIOXHQFHRIGHPRJUDSKLFIDFWRUVHWKQLFLW\
VRFLRHFRQRPLFVWDWXVLQUHODWLRQWR(QJOLVKODQJXDJHSURILFLHQF\IRUWKHDFKLHYHPHQWRIWKH(/
SRSXODWLRQRQWKH3$5&&(/$DQGPDWKHPDWLFVDVVHVVPHQWV 
7KHUHJUHVVLRQPRGHOVVXSSRUWHGDVLJQLILFDQWEXWOLPLWHGUHODWLRQVKLSFRQFHUQLQJ
VRFLRHFRQRPLFVWDWXVDQG3$5&&DFKLHYHPHQWZKHQFRQVLGHUHGZLWKWKHRWKHUUDFHHWKQLFLW\
DQGODQJXDJHSURILFLHQF\YDULDEOHV7KHUHVXOWVIRXQGWKDWVRFLRHFRQRPLFVWDWXVGLGLPSDFW

UHDGLQJDQGPDWKSHUIRUPDQFHEXWWKDWWKHHIIHFWVZHUHOLPLWHGZLWKDQXSSHUOLPLWDWIXOOSD\
OXQFKVWDWXV)RUWKHVWXGHQWSRSXODWLRQRIWKLVVWXG\WKHUHZDVDSURQRXQFHGGLIIHUHQFHLQ
SHUIRUPDQFHEHWZHHQWKRVHOLYLQJLQSRYHUW\DQGRWKHUVVOLJKWO\DERYHLW$GGLWLRQDOILQDQFLDO
UHVRXUFHVEH\RQGWKDWWKUHVKROGGLGQRWWUDQVODWHWRKLJKHUWHVWVFRUHVLQWKLVVWXG\$VZLOOEH
GLVFXVVHGIXUWKHUEHORZWKHVHILQGLQJVVKRXOGEHH[SDQGHGWRLQFOXGHDODUJHUVDPSOHVL]H,WLV
QRWXQUHDVRQDEOHWRFRQFOXGHEDVHGRQWKHVHILQGLQJVWKDWVRFLRHFRQRPLFVWDWXVLVFOHDUO\DIDFWRU
LQVWXGHQWDFKLHYHPHQWWKRXJKLWPD\SOD\DOHVVVLJQLILFDQWUROHUHODWLYHWR(QJOLVKODQJXDJH
SURILFLHQF\LQWKHDVVHVVPHQWSHUIRUPDQFHRI(/V
7KHUHJUHVVLRQPRGHOVVXSSRUWHGDVLJQLILFDQWUHODWLRQVKLSEHWZHHQUDFHHWKQLFLW\DQG
3$5&&DFKLHYHPHQWZKHQFRQVLGHUHGZLWKWKHVRFLRHFRQRPLFDQGODQJXDJHSURILFLHQF\
YDULDEOHV7KHLQFOXVLRQRIUDFLDOHWKQLFYDULDEOHVZLWKLQWKHPRGHOPDGHHDFKDVWDWLVWLFDOO\
VLJQLILFDQWIDFWRU7KRXJKWKHK\SRWKHVLVZDVUHIXWHGDVHDFKJURXSZDVSUHGLFWHGWRSHUIRUPDW
DORZHUOHYHOWKDQWKH%ODFNUHIHUHQFHJURXS7KLVK\SRWKHVLVZDVVKDSHGE\6RODQR)ORUHVDQG
1HOVRQ%DUEHU¶VWKHRU\RIFXOWXUDOYDOLGLW\WKDW³WKHHIIHFWLYHQHVVZLWKZKLFK>@
DVVHVVPHQWDGGUHVVHVWKHVRFLRFXOWXUDOLQIOXHQFHVWKDWVKDSHVWXGHQWWKLQNLQJDQGWKHZD\VLQ
ZKLFKVWXGHQWVPDNHVHQVHRI>@LWHPVDQGUHVSRQGWRWKHP´S,WZDVH[SHFWHGWKDW(/V
LGHQWLI\LQJDV:KLWHDQGRWKHU³KLJKDFKLHYLQJ´UDFLDOHWKQLFJURXSVZRXOGSHUIRUPDWKLJKHU
OHYHOVRQWKH3$5&&DVVHVVPHQWDVWKH\ZRXOGEHPRUHDSWWRVHHWKHLU³VHWRIYDOXHVEHOLHIV
H[SHULHQFHVFRPPXQLFDWLRQSDWWHUQVWHDFKLQJDQGOHDUQLQJVW\OHVDQGHSLVWHPRORJLHV´ZLWKLQ
WKHWH[WVHOHFWLRQVDQGSUREOHPVHWVRIWKHDVVHVVPHQW7KHVHUHVXOWVZKLOHLPSRUWDQWDUH
OLPLWHGDQGZDUUDQWIXUWKHULQYHVWLJDWLRQ7KHVDPSOHVL]HRI%ODFNVWXGHQWVIRUWKLVVWXG\ZDV
VPDOOQ $FFRUGLQJO\WKHSHUIRUPDQFHRIWKHVHVWXGHQWVKDGDVLJQLILFDQWLPSDFWXSRQWKH

VWXG\DVWKH\VHUYHGDVWKHUHIHUHQFHJURXSZLWKLQWKHUHJUHVVLRQPRGHOV,QDGGLWLRQWRWKLVWKH
:KLWHVWXGHQWJURXSZDVQRWUHSUHVHQWDWLYHRIDJURXSRIVWXGHQWVDFFHVVLQJZKLWHSULYLOHJH
VWHHSHGLQLWVODQJXDJHDQGFXOWXUH$VZDVSUHYLRXVO\GLVFXVVHGWKHGLVWULFWIHDWXUHGLQWKLV
VWXG\VHUYHVDODUJH0LGGOH(DVWHUQSRSXODWLRQZLWKPDQ\VHOILGHQWLI\LQJDV:KLWHRQ
GHPRJUDSKLFIRUPV7KHJHQHUDOL]DELOLW\RIWKHUDFLDODQGHWKQLFLGHQWLWLHVIRUWKHVWXGHQW
SRSXODWLRQLVDFOHDUOLPLWDWLRQRIWKHVWXG\7KHILQGLQJVWKRXJKGLIIHUHQWWKDQH[SHFWHGGR
IXUWKHUVXSSRUWWKHERG\RIUHVHDUFKLQLGHQWLI\LQJUDFHDQGHWKQLFLW\DVGHPRJUDSKLFIDFWRUVWKDW
GRVLJQLILFDQWO\LPSDFWVWXGHQWDFKLHYHPHQWRQVWDQGDUGL]HGDVVHVVPHQW$FFRUGLQJO\WKH
UHVXOWVRIWKLVVWXG\VXSSRUWWKHQHHGIRUDVVHVVPHQWVWREHGHYHORSHGLQDFXOWXUDOO\YDOLGDQG
UHVSRQVLYHPDQQHUZLWKWKHFRQVLGHUDWLRQRIDOOVWXGHQWVWDNHQLQWRDFFRXQWDWWKHEHJLQQLQJRI
WKHGHVLJQDQGGHYHORSPHQWSURFHVV
7KHUHVXOWVRIWKHVHYHQUHJUHVVLRQPRGHOVVXSSRUWHGWKHILQGLQJVDFURVVDOOIRXURIWKH
UHVHDUFKTXHVWLRQVDQGLQGLFDWHDFOHDUFRQQHFWLRQEHWZHHQ(QJOLVKODQJXDJHSURILFLHQF\DQG
SHUIRUPDQFHRQFRQWHQWDUHDVWDQGDUGL]HGDVVHVVPHQWVIRU(/$DQGPDWKHPDWLFVIRUWKH(/
SRSXODWLRQVWXGLHG
,PSOLFDWLRQV
7KHUHVXOWVRIWKLVVWXG\HPSLULFDOO\GHPRQVWUDWHGWKDWWKH3$5&&DVVHVVPHQWIRUERWK
(/$DQGPDWKHPDWLFVLVDOLQJXLVWLFDOO\ODGHQFKDOOHQJHIRU(/VLQDZD\WKDWLWLVQRWIRU
VWXGHQWVZKRVHSULPDU\ODQJXDJHLV(QJOLVK7KHUHVXOWVFOHDUO\HOXFLGDWHWKHUHODWLRQVKLS
EHWZHHQ(QJOLVKODQJXDJHSURILFLHQF\DQGDFKLHYHPHQWRQ3$5&&DIHGHUDOO\PDQGDWHG
SHUIRUPDQFHEDVHGFRQWHQWDUHDDVVHVVPHQW:KLOHWKHVHILQGLQJVUHJDUGLQJWKHLPSDFWRI
(QJOLVKODQJXDJHSURILFLHQF\RQPHDVXULQJDFKLHYHPHQWIRU(/VDUHQRWQHZ$EHGL

*iQGDUD5XPEHUJHU0D[ZHOO-ROO\	&DOODKDQ*ULVVRQ6RODQR)ORUHV	
7UXPEXOOWKLVVWXG\GRHVIXUWKHUFRQWULEXWHWRWKLVERG\RIUHVHDUFKDQGEXLOGXSRQLWWR
HQFRPSDVVQH[WJHQHUDWLRQSHUIRUPDQFHEDVHGDVVHVVPHQWV)XUWKHUPRUHWKLVVWXG\SURYLGHV
VSHFLILFLQIRUPDWLRQDQGLQVLJKWUHJDUGLQJWKHYDOLGLW\DQGUHOLDELOLW\RIVWDQGDUGL]HGDVVHVVPHQW
SUDFWLFHVZLWKLQWKH6WDWHRI,OOLQRLVDWDPRPHQWRIGHFLVLRQDQGRSSRUWXQLW\
7KLVVWXG\LVSDUWLFXODUO\WLPHO\DQGUHOHYDQWDVWKH6WDWHRI,OOLQRLVUHYLHZVLWVDQQXDO
JUDGHOHYHOFRQWHQWDUHDDVVHVVPHQWIRU(/$DQGPDWKHPDWLFVDQGFRQVLGHUVDVKLIWWRZDUGVD
QHZDVVHVVPHQWIRUWKHVFKRRO\HDU7KH,OOLQRLV6WDWH%RDUGRI(GXFDWLRQ,6%(LV
FXUUHQWO\JDWKHULQJIHHGEDFNIURPVWDNHKROGHUVUHJDUGLQJFXUUHQWDVVHVVPHQWSUDFWLFHV 
,6%(ODXQFKHGDVXUYH\WRGD\WRJDWKHUIHHGEDFNRQVWDWHDQGIHGHUDOO\UHTXLUHGVWXGHQW
DVVHVVPHQWV7KHIHHGEDFNZLOOKHOS,6%(SULRULWL]HVKRUWWHUPLPSURYHPHQWVDQG
ORQJWHUPHQKDQFHPHQWVWRWKHVWDWHDVVHVVPHQWV\VWHP,6%(KDVLGHQWLILHGHTXLW\
LQFOXVLYLW\XVHIXOQHVVDQGEDODQFHDVWKHFHQWUDOYDOXHVGHILQLQJLWVYLVLRQIRUVWDWH
DVVHVVPHQWV,6%(
,6%(KDVFRPPLWWHGWRJDWKHULQJDQGUHYLHZLQJWKLVIHHGEDFNDVLWEHJLQVWKHSURFHVVRIPDNLQJ
UHFRPPHQGDWLRQVIRUDVVHVVPHQWV\VWHPVDQGSUDFWLFHVKHDGLQJLQWRWKHVFKRRO\HDU
*LYHQWKHRQJRLQJHPSKDVLVRIVWDQGDUGL]HGDVVHVVPHQWDVDGULYHUIRUDFFRXQWDELOLW\DQG
VFKRROLPSURYHPHQWHIIRUWVWKURXJKRXWDOOOHYHOVRIHGXFDWLRQWKHPRVWSURIRXQGLPSOLFDWLRQRI
WKLVUHVHDUFKLVYHU\VLPSO\WRVKDUHLW7RVWDQGXSVD\VRPHWKLQJDQGGRVRPHWKLQJ(DFKRI
XVQRPDWWHURXUIRUPDOSRVLWLRQKDYHDYRLFHDQGVWDNHLQWKHHTXLWDEOHDQGLPSDFWIXOHGXFDWLRQ
RIDOOFKLOGUHQ7KHILQGLQJVRIWKLVDQGRWKHUVWXGLHVDUHFOHDU6WDQGDUGL]HGDVVHVVPHQWLVQRW
DQHTXLWDEOHH[SHULHQFHIRU(/VDQG\LHOGVVSHFLRXVUHVXOWVWKDWDUHWKHQXWLOL]HGLQ

PLVXQGHUVWRRGLQDSSURSULDWHDQGHYHQXQHWKLFDOZD\V([DPSOHVLQFOXGHWKHVLQJXODUXVHRI
WKHVHDVVHVVPHQWVWRGHWHUPLQHFODVVSODFHPHQWVLQVWUXFWLRQDOSURJUDPPLQJDQGDFDGHPLF
LQWHUYHQWLRQVRIWHQVHSDUDWHGIURPWKHLUSHHUV7KDWEHLQJVDLGVD\VRPHWKLQJ0DNHWKLVPDWWHU
DSRLQWRIFRQYHUVDWLRQDQGSULRULW\ZLWKLQ\RXUVSKHUHRILQIOXHQFH,QRUGHUWRZRUNWRJHWKHUWR
DGGUHVVWKHLVVXHZHILUVWKDYHWREHZLOOLQJWRDFNQRZOHGJHLWDVDSUREOHP&ROOHFWLYHO\ZH
PXVWEXLOGJUHDWHUFDSDFLW\IRUXQGHUVWDQGLQJDQGUHFRJQL]LQJWKHLPSDFWRIFXUUHQWHGXFDWLRQDO
DQGGHIDFWRODQJXDJHSROLFLHVXSRQRXUFKLOGUHQVFKRROVDQGFRPPXQLWLHV:HPXVW
DFNQRZOHGJHWKHLPSRUWDQWUROHWKDWDOOHGXFDWLRQDODFWRUVSOD\LQQDYLJDWLQJWKHFRPSOH[OD\HUV
RISROLF\LPSOHPHQWDWLRQDQGLQQHJRWLDWLQJHTXLWDEOHH[SHULHQFHVIRUDOOFKLOGUHQ%DVHGRQWKH
ILQGLQJVRIWKLVVWXG\WKHIROORZLQJUHFRPPHQGDWLRQVDUHPDGHIRUSROLF\PDNHUVGLVWULFWVFKRRO
OHDGHUVDQGWHDFKHUV
3ROLF\PDNHUV
3ROLF\PDNHUVQHHGWRIRUPDOO\UHFRJQL]HWKDWVWDQGDUGL]HGDVVHVVPHQWVDUHQRWDUHOLDEOH
YDOLGDQGPHDQLQJIXOH[SHULHQFHIRUDOOVWXGHQWV7KH\QHHGWRDFNQRZOHGJHWKDWIRUWRRORQJ
WKHVHWHVWVKDYHRSHUDWHGLQDV\VWHPRIKLJKVWDNHVDFFRXQWDELOLW\WKDWSULYLOHJHVIHZDWWKHFRVW
RIPDQ\7KLVUHFRJQLWLRQLVQHFHVVDU\IRUPRYLQJIRUZDUGZLWKVFKRRODQGFRPPXQLWLHVLQ
FUHDWLQJDQHZRUGHUV\VWHPDQGFRQFHSWLRQRIHGXFDWLRQDOVXFFHVV 
%H\RQGWKDWSROLF\PDNHUVQHHGWRPRYHEH\RQGDQRYHUUHOLDQFHRQVWDQGDUGL]HG
DVVHVVPHQWV7KHFXUUHQWV\VWHPLQ,OOLQRLVOLQNVVHYHQW\SHUFHQWRIDVFKRRO¶VUDWLQJWR
VWDQGDUGL]HGDVVHVVPHQWVFRUHV7KLVV\VWHPQHHGVWREHVKLIWHGIURPRQHRIDFFRXQWDELOLW\WR
UHVSRQVLELOLW\DQGH[DPLQHWKHPXOWLWXGHRIRWKHUPHDVXUHVWKDWFDQEHXVHGWRDVVHVVVWXGHQW
OHDUQLQJ)URPSRUWIROLRVIHDWXULQJVWXGHQWZRUNVWRFODVVURRPVFKRRODQGGLVWULFWDVVHVVPHQWV

WKHUHDUHPXOWLSOHPHDVXUHVIRUSRUWUD\LQJVWXGHQWOHDUQLQJ$GGLWLRQDOO\JURZWKVKRXOGEHXVHG
DVDPHDVXUHWRPRQLWRULQGLYLGXDOVWXGHQWSURJUHVVDQGKROGVFKRROVDFFRXQWDEOHIRUHQVXULQJ
WKHGHYHORSPHQWRIHDFKXQLTXHFKLOG7KHFXUUHQWJURZWKPHDVXUHPHQWXWLOL]HGE\WKHVWDWHLV
FKDUDFWHUL]HGE\DFRPSHWLWLYHPRGHOWKDWIDLOVWRWDNHLQWRFRQVLGHUDWLRQXQLTXHVWXGHQW
FKDUDFWHULVWLFV,QLWWKHJURZWKRI(/VLVFRPSDUHGVLGHE\VLGHZLWKWKDWRIPRQROLQJXDO
(QJOLVKVSHDNLQJSHHUV(QVXULQJWKHJURZWKDQGDFDGHPLFGHYHORSPHQWRIHDFKFKLOGQHHGQRW
EHDFRPSHWLWLYHH[HUFLVHEXWLVEHWWHUVHUYHGE\DV\VWHPWKDWHQFRXUDJHVKLJKH[SHFWDWLRQVDQG
PHDQLQJIXOOHYHOVRIJURZWKIRUDOOVWXGHQWV
7KHVHFKDQJHVZRXOGKHOSWRUHIUDPHFXUUHQWQDUUDWLYHVUHJDUGLQJWKHHIIHFWLYHQHVVRI
VFKRROUHIRUP0RUHRYHUSROLF\PDNHUVPXVWVWUDWHJLFDOO\UHGHILQHDIRFXVWKDWHPSKDVL]HVWKH
DELOLW\RI(/VWROHDUQDQGDFKLHYH&XUUHQWSROLFLHVV\VWHPVDQGUKHWRULFDOOIXHOGHILFLWEDVHG
DSSURDFKHVWRWKH(/VWXGHQWSRSXODWLRQDQGFRPPXQLW\,QVWLWXWLRQDOO\ZHPXVWDGRSWDQ
DVVHWEDVHGDQGJURZWKPLQGHGSHUVSHFWLYHZLWKUHVSHFWWR(/VDQGWRWKHLQFUHGLEOHSURPLVH
WKH\KROGIRURXUVFKRROVFRPPXQLWLHVDQGVWDWH
3DUWRIWKLVZRUNLQFOXGHVUHGHILQLQJWKHFODVVLILFDWLRQRI(/VDWDSRLQWWKDWLVPRUHLQ
OLQHZLWKUHVHDUFKLQFOXGLQJWKDWRIWKLVVWXG\$WDODQJXDJHSURILFLHQF\OHYHORI,OOLQRLV¶
WKUHVKROGIRUUHFODVVLI\LQJ(/VLVORZHUWKDQPRVWRWKHUVWDWHV$FFRUGLQJO\WKHWDUJHWHG
ODQJXDJHVXSSRUWVDQGILQDQFLDOUHVRXUFHVWKDWDFFRPSDQ\VXFKSURJUDPPLQJDUHQRORQJHU
UHTXLUHGWREHSURYLGHGWRVWXGHQWVRQFHWKH\DUHQRORQJHUFODVVLILHGDV(/V,OOLQRLVVKRXOG
IROORZWKHOHDGRIRWKHUVWDWHVLQDGRSWLQJDSURILFLHQF\OHYHORIWRPRUHIXOO\VXSSRUW
UHVRXUFHVSURJUDPPLQJDQGLQVWUXFWLRQIRU(/V)XUWKHUPRUHWKHVWDWHPXVWSOD\DPRUHDFWLYH
UROHLQGHYHORSLQJWHDFKHUVERWKSUHVHUYLFHDQGLQWKHILHOGWREHWWHUPHHWWKHQHHGVRI

FXOWXUDOO\DQGOLQJXLVWLFDOO\GLYHUVHVWXGHQWV,QFUHDVHGHPSKDVLVPXVWEHSODFHGRQUHFRJQL]LQJ
WKHUROHRIODQJXDJHZLWKLQDVVHVVPHQWDQGLQVWUXFWLRQDVZHOODVIRUSURYLGLQJUHVHDUFKEDVHG
VWUDWHJLHVWKDWPDNHFRQWHQWPRUHFRPSUHKHQVLEOHIRUOLQJXLVWLFDOO\GLYHUVHOHDUQHUV
$GGLWLRQDOO\SURYLGLQJWHDFKHUVZLWKWKHUHVRXUFHVUHVHDUFKDQGWLPHWRUHIOHFWWRHQVXUHWKHLU
SUDFWLFHVDQGSHGDJRJLHVDUHFXOWXUDOO\YDOLGDQGUHVSRQVLYHLVLPSRUWDQWDQGQHYHUHQGLQJZRUN
/DVWO\LWLVOLNHO\WKDWPRYLQJIRUZDUGODUJHVFDOHVWDQGDUGL]HGDVVHVVPHQWZLOOFRQWLQXH
WRSHUVLVW,WLVLPSHUDWLYHWKDWSROLF\PDNHUVXVHWKHLUSRVLWLRQDQGILQDQFLDOKROGLQJVWRSXVK
IRUWHVWLQJSROLFLHVWKDWDOLJQZLWKEHVWSUDFWLFHDVVHVVPHQWDQGDFFRPPRGDWLRQVUHVHDUFK$V
7UXPEXOO	.RHOVFKQRWH³DFKLHYLQJYDOLGLW\DQGHTXLW\LQWKHDVVHVVPHQWRI(//V
UHTXLUHVDGGUHVVLQJDOORIWKHHOHPHQWVRIDVVHVVPHQWFRQWHQWLQFOXGLQJODQJXDJHRILQVWUXFWLRQV
DQGDQ\RWKHUWH[WIRUPDWDGPLQLVWUDWLRQVFRULQJFULWHULDDQGSURFHGXUHVVFRUHLQWHUSUHWDWLRQ
DQGXVH´)DUU	7UXPEXOO6RODQR)ORUHVHWDO6RODQR)ORUHV	7UXPEXOO
6RODQR)ORUHV7UXPEXOO	1HOVRQ%DUEHUS&XUUHQWUHVHDUFKHIIRUWVOHGE\
$EHGLDQGRWKHUVKDYHH[SDQGHGWKHJHQHUDOXQGHUVWDQGLQJRIDVVHVVPHQWDFFRPPRGDWLRQVPRVW
DSSURSULDWHWR(/VVWURQJO\DGYRFDWLQJDJDLQVWD³RQHVL]HILWVDOO´DSSURDFKWR(/WHVWLQJ
DFFRPPRGDWLRQV$GGLWLRQDOUHFRPPHQGDWLRQVLQFOXGHWKDWDOOVWXGHQWV(/VDQGQRQ(/V
EHQHILWIURPFOHDUDVVHVVPHQWODQJXDJH7KLVLVDVLPSOHOLQJXLVWLFFKDQJHWKDWLVWRWKHEHQHILW
RIHYHU\VWXGHQWHQJDJLQJZLWKDVWDQGDUGL]HGDVVHVVPHQW/DQJXDJHFDQWKHQEHIXUWKHU
PRGLILHGIRU(/VDQGRWKHUVWXGHQWSRSXODWLRQVE\UHGXFLQJWKHXVHRIORZIUHTXHQF\YRFDEXODU\
DQGFRPSOH[ODQJXDJHVWUXFWXUHVWKDWDUHLUUHOHYDQWWRWKHFRQWHQWEHLQJWHVWHG7KLV
DFFRPPRGDWLRQLVDQHIIHFWLYHDQGYDOLGSUDFWLFHDVLWGRHVQRWLPSDFWWKHSHUIRUPDQFHRI
(QJOLVKSURILFLHQWVWXGHQWV$EHGL+RIVWHWWHU/RUG/DUD	&KLD7UXPEXOO	

.RHOVFK3HUVRQDOL]HGGLFWLRQDULHVDUHLGHQWLILHGDVDQHIIHFWLYHVXSSRUWIRU(/VWKDWDOVR
GRQRWDIIHFWWKHVFRUHRI(QJOLVKSURILFLHQWVWXGHQWV$JDLQDOOVWXGHQWVFRXOGEHQHILWIURPVXFK
DFFRPPRGDWLRQ$EHGL+RIVWWHU/RUG,WZLOOEHLQDGGUHVVLQJWKHWRWDOLW\RIWKHVH
IDFWRUVWKDWWKHDVVHVVPHQWSURFHVVEHFRPHVDPRUHYDOLGHTXLWDEOHDQGXOWLPDWHO\PHDQLQJIXO
H[SHULHQFHIRU(/VDQGWKHVFKRROFRPPXQLWLHVWKDWVHUYHWKHP
3ROLF\PDNHUVSOD\DVLJQLILFDQWUROHZLWKLQWKHFXUUHQWV\VWHPDQGKDYHWUHPHQGRXV
DXWKRULW\LQWUDQVIRUPLQJLW7KHFXUUHQWPRPHQWSURYLGHVWKHRSSRUWXQLW\WROHDUQIURPWKHYDVW
DPRXQWRIUHVHDUFKDQGHYLGHQFHDYDLODEOHWRFUHDWHDPRUHHTXLWDEOHDQGLPSDFWLQJDVVHVVPHQW
V\VWHPQRWMXVWIRU(/VEXWIRUDOOVWXGHQWV
'LVWULFWDQG6FKRRO/HDGHUV

/HDGHUVKLSDWWKHGLVWULFWDQGVFKRROOHYHOQHHGWRLQFOXGH(/VLQWRDFFRXQWDELOLW\
V\VWHPVLQYDOLGDSSURSULDWHDQGPHDQLQJIXOZD\VWKDWUHFRJQL]HWKHXQLTXHVWUHQJWKVDQGQHHGV
RIWKLVKHWHURJHQHRXVVWXGHQWSRSXODWLRQ/HDGHUVQHHGWRDFFHSWWKHFRPSOH[LW\RIWKHPDWWHU
DQGVWULYHWRFUHDWHRUJDQL]DWLRQDOFXOWXUHVWKDWSURPRWHFKLOGFHQWHUHGFXOWXUDOXQGHUVWDQGLQJ
6FKRROVDQGGLVWULFWVQHHGWRWDNHDVWDQGDQGDGYRFDWHRQEHKDOIRIFKLOGUHQIDPLOLHVEHVW
SUDFWLFHVDQGPRUDOULJKWHRXVQHVV6XSHULQWHQGHQWVSULQFLSDOVDQGRWKHUVFKRROOHDGHUVQHHGWR
FKDPSLRQHGXFDWLRQDOSROLFLHVWKDWVXSSRUWORFDOODQJXDJHSROLFLHVDQGSUDFWLFHV0HQNHQ
3ROLFLHVWKDWLQFOXGHPXOWLSOHPHDVXUHVRIVWXGHQWOHDUQLQJOLNHDFWXDOVWXGHQWZRUN
VDPSOHVDVZHOODVFODVVURRPVFKRRODQGGLVWULFWDVVHVVPHQWV/HDGHUVQHHGWRSXVKEDFNRQ
VWXGHQWVWHDFKHUVDQGVFKRROVEHLQJGHILQHGE\WKHRYHUVLPSOLILHGQRWLRQRIWHVWVFRUHVIURPD
VLQJOHDVVHVVPHQW 

,QDGGLWLRQGLVWULFWDQGVFKRROOHDGHUVQHHGWRUHIUDPHFXUUHQWQDUUDWLYHVWRHPSKDVL]H
WKHDELOLW\RI(/VWROHDUQDQGDFKLHYH&XUUHQWSROLFLHVV\VWHPVDQGUKHWRULFDOOIXHO
GHILFLWEDVHGDSSURDFKHVWRWKLVVWXGHQWSRSXODWLRQDQGFRPPXQLW\7KURXJKRXWDOOOD\HUVRIWKH
HGXFDWLRQDOV\VWHPZHQHHGWRDGRSWDQDVVHWEDVHGDQGJURZWKPLQGHGSHUVSHFWLYHZLWKUHVSHFW
WR(/VDQGWRWKHLQFUHGLEOHSURPLVHWKH\KROGIRURXUVFKRROVFRPPXQLWLHVDQGVWDWH
,QWKHDEVHQFHRIVWDWHDQGIHGHUDOSROLF\VFKRROVDQGGLVWULFWVQHHGWRGHYHORSFOHDUO\
DUWLFXODWHGODQJXDJHSROLFLHVWKDWVXSSRUWWKHJRDOVDQGQHHGVRIWKHLUXQLTXHFRPPXQLWLHV
0HQNHQ7KHUROHRIDVVHVVPHQWSDUWLFXODUO\VWDQGDUGL]HGWHVWLQJQHHGVWREHFOHDUO\
GHILQHGZLWKLQWKLVYLVLRQ/HDGHUVQHHGWRVXSSRUWWKHFUHDWLRQRIV\VWHPVVXSSRUWVDQG
HGXFDWLRQDOSURJUDPPLQJDOLJQHGWREHVWSUDFWLFHUHVHDUFKDQGQRWWKHRXWSXWGDWDRIODUJHVFDOH
VWDQGDUGL]HGDVVHVVPHQW7KLVLVQRWDGYRFDWLQJIRUWKHDEROLWLRQRIDVVHVVPHQWGDWDUDWKHUIRU
WKHMXGLFLRXVDQGUHVSRQVLEOHKDQGOLQJRILW7KLVLQIRUPDWLRQVKRXOGLQIRUPRQO\SDUWRIDPXFK
PRUHFRPSUHKHQVLYHXQGHUVWDQGLQJRIDFKLOGDVDOHDUQHU7HDFKHUREVHUYDWLRQSDUHQW
IHHGEDFNZRUNVDPSOHVVWXGHQWVHOIUHIOHFWLRQFODVVURRPEDVHGIRUPDWLYHDQGVXPPDWLYH
DVVHVVPHQWVDQGDFRPSUHKHQVLYHXQGHUVWDQGLQJRIDFKLOG¶VSULPDU\ODQJXDJHSURILFLHQF\
VKRXOGDOOEHSDUWRIWKLVGHWDLOHGSRUWUDLWRIDOHDUQHU 
6FKRRODQGGLVWULFWOHDGHUVQHHGWRXVHWKHLUNQRZOHGJHH[SHUWLVHDQGSRVLWLRQVRI
DXWKRULW\WRSURPRWHHGXFDWLRQDORSSRUWXQLWLHVWKDWDUHHTXLWDEOHDQGLPSDFWIXOIRUDOOVWXGHQWV
SDUWLFXODUO\FXOWXUDOO\DQGOLQJXLVWLFDOO\GLYHUVHVWXGHQWVWKDWDUHRYHUZKHOPLQJO\XQGHUVHUYHGE\
RXUFXUUHQWUHDOLW\
7HDFKHUV


$VZLWKFXUDWLQJWKHGD\WRGD\HGXFDWLRQDORSSRUWXQLWLHVIRUVWXGHQWVWHDFKHUVSOD\WKH
PRVWLPSRUWDQWUROHLQQHJRWLDWLQJWKHLPSOHPHQWDWLRQRIDVVHVVPHQWDQGODQJXDJHSROLFLHV
7HDFKHUVQHHGWRH[SDQGWKHLUSURIHVVLRQDOOHDUQLQJZLWKUHJDUGWRDVVHVVPHQWSUDFWLFHV0RUH
VSHFLILFDOO\WKH\PXVWIDPLOLDUL]HWKHPVHOYHVZLWKUHVHDUFKUHJDUGLQJWKHUHOLDELOLW\YDOLGLW\
DQGHTXLW\RIWKHVHSUDFWLFHVIRUVWXGHQWVZKRDUHFXOWXUDOO\DQGOLQJXLVWLFDOO\GLYHUVH7HDFKHUV
QHHGWRKDYHDFRPPRQDQGFOHDUO\GHILQHGJRDORIZRUNLQJWRZDUGVFXOWXUDOYDOLGLW\7KH\
PXVWXVHWKHLUSRVLWLRQVRQWKHIURQWOLQHVRIVHUYLQJVWXGHQWVWRGHPDQGPRUHHTXLWDEOHDQGYDOLG
DVVHVVPHQWSUDFWLFHV7HDFKHUVPXVWFKDPSLRQWKHFDXVHRIPXOWLSOHPHDVXUHVWREHXVHGWR
DVVHVVDQGGHILQHVWXGHQWOHDUQLQJDQGGHPDQGWKDWWKHZRUNSURGXFHGLQWKHLUFODVVURRPVLVWKH
EHVWLQGLFDWRURIZKDWDFKLOGNQRZVDQGFDQGR)XUWKHUPRUHWHDFKHUVQHHGWRDGYRFDWHIRUWKH
MXGLFLRXVDQGUHVSRQVLEOHXVDJHRIDVVHVVPHQWGDWDDWWKHFODVVURRPJUDGHVFKRRODQGGLVWULFW
OHYHO7HDFKHUVSDUWLFXODUO\WKRVHZLWKWHQXUHQHHGWRDVNTXHVWLRQVSXVKEDFNDQGKHOSWR
UHVKDSHWKHRYHUVLPSOLILHGQDUUDWLYHVLQZKLFKDVVHVVPHQWGDWDLVIUHTXHQWO\GLVFXVVHG$JDLQ
WKLVLVQRWDGYRFDWLQJIRUWKHDEROLWLRQRIDVVHVVPHQWGDWDUDWKHUIRUDPRUHFRPSUHKHQVLYH
KDQGOLQJRILWDVRQHSDUWRIDPRUHUREXVWVWXGHQWSURILOH
$ERYHDOOWHDFKHUVQHHGWRNQRZWKHLUVWXGHQWV7KH\QHHGWREXLOGWKHWUXVWDQG
UHODWLRQVKLSVWRUHDOO\JHWWRNQRZHDFKFKLOGWKHLUIDPLO\WKHLUODQJXDJHDQGWKHLUFXOWXUH
7HDFKHUVQHHGWRPRYHEH\RQGFXOWXUDOO\UHVSRQVLYHDVDEX]]ZRUGRIEHVWSUDFWLFHDQG
DFWXDOL]HLWLQWKHFRQFUHWHDFWLRQVRIWHDFKLQJOHDUQLQJDQGGDLO\LQWHUDFWLRQ7HDFKHUVQHHGWR
SODQLQVWUXFWLRQDQGDVVHVVPHQWZLWKHDFKRIWKHLUVWXGHQWVLQPLQG7KH\QHHGWRSODQWKHVH
H[SHULHQFHVZLWKWKHFXOWXUDOSUHIHUHQFHVFKDUDFWHULVWLFVQHHGVDQGVWUHQJWKVRIHDFKFKLOGDW
WKHIRUHIURQWDQGEHZLOOLQJWRIOH[LEO\DGDSWDORQJWKHZD\%DVWHUUD0RVWLPSRUWDQWO\

WHDFKHUVQHHGWRFUHDWHFODVVURRPFRPPXQLWLHVWKDWYDOXHWKHXQLTXHQHVVDQGFRQWULEXWLRQVRI
HDFKFKLOG(YHU\FKLOGPXVWVHHWKHPVHOYHVDVDOHDUQHUWKLQNHUUHDGHUZULWHUPDWKHPDWLFLDQ
DUWLVWVFLHQWLVWDQGPRUHZLWKLQRXUFODVVURRPVHDFKDQGHYHU\GD\'HYHORSLQJWKH
UHODWLRQVKLSVDQGHQYLURQPHQWIRUWKDWWRRFFXULVWKHPRVWLPSRUWDQWDQGJUHDWHVWFKDOOHQJH
IDFLQJDWHDFKHULQWKLVZRUN
5HFRPPHQGDWLRQVIRU)XWXUH5HVHDUFK
$VRXUVFKRROVFRQWLQXHWRVHUYHLQFUHDVLQJQXPEHUVRIFXOWXUDOO\DQGOLQJXLVWLFDOO\
GLYHUVHVWXGHQWVDQGIDPLOLHVWKHLVVXHVUHODWHGWRWKHHTXLW\RIDVVHVVPHQWDQGHGXFDWLRQLV
SDUDPRXQWIRUDOOVWDNHKROGHUV7KLVVWXG\VRXJKWWRH[DPLQHWKHUHODWLRQVKLSEHWZHHQ(/V¶
VHFRQGODQJXDJHSURILFLHQF\DQGWKHLUDFDGHPLFDFKLHYHPHQWRQIHGHUDOO\PDQGDWHG
VWDQGDUGL]HGFRQWHQWDUHDDVVHVVPHQWV5HFRPPHQGDWLRQVIRUIXUWKHUUHVHDUFKEDVHGRQWKH
ILQGLQJVRIWKLVVWXG\LQFOXGHWKHIROORZLQJ
7KHFXUUHQWVWXG\FRXOGEHEXLOWXSRQE\H[SORULQJWKHFKDOOHQJHVRI(/VZLWKWKHQHZHU
YHUVLRQRIWKH3$5&&DVVHVVPHQWWKH ,OOLQRLV$VVHVVPHQWRI5HDGLQHVV ,$5DQGFRPSDULQJLW
WRWKHFXUUHQWVWXG\WRVHHLIVLPLODUUHVXOWVZHUHIRXQG7KRXJKRQHOHVVWHVWIRU(/$OLWHUDF\
DQGPDWKHPDWLFVWKHIRUPDWTXHVWLRQW\SHVDQGRYHUDUFKLQJEOXHSULQWVDUHWKHVDPHDV3$5&&
)XUWKHUPRUHDGGLWLRQDOFRPSDULVRQVFRXOGEHFRPSOHWHGZLWKRWKHUODUJHVFDOHVWDQGDUGL]HG
DVVHVVPHQWV6PDUWHU%DODQFHGLVDQDVVHVVPHQWFRQVRUWLXPVLPLODUWR3$5&&7KH6PDUWHU
%DODQFHGDVVHVVPHQWZDVWDNHQE\RYHUVL[PLOOLRQVWXGHQWVDFURVVWZHOYHVWDWHVWKH869LUJLQ
,VODQGVDQGWKH%XUHDXRI,QGLDQHGXFDWLRQLQ6PDUWHU%DODQFHG$VVHVVPHQW&RQVRUWLXP
/LNH3$5&&WKHQXPEHURIVWDWHVDFWLYHO\SDUWLFLSDWLQJLQWKHDVVHVVPHQWFRQVRUWLXP
KDVGURSSHGRYHUWKHSDVWVHYHUDO\HDUVDGHFOLQHIURPWKHEHJLQQLQJWRWDORIWKLUW\VWDWHV

8QOLNH3$5&&WKH6PDUWHU%DODQFHGDVVHVVPHQWLVFRPSXWHUDGDSWLYHZLWKTXHVWLRQVJHWWLQJ
PRUHRUOHVVFKDOOHQJLQJGHSHQGLQJRQVWXGHQWUHVSRQVHV6PDUWHU%DODQFHG$VVHVVPHQW
&RQVRUWLXP7KLVFKDQJHRIWHVWGHVLJQZRXOGSURYLGHDQLQWHUHVWLQJSRLQWRIFRPSDULVRQ
ZLWKUHVSHFWWRWKHLPSDFWRQWKHSHUIRUPDQFHRI(/V/LNH3$5&&WKH6PDUWHU%DODQFHG
DVVHVVPHQWKDVDFFRPPRGDWLRQVIRU(/VWKDWIRFXVRQWLPHDQGVHWWLQJ7KLVFRPPRQDOLW\RI
LQHIIHFWLYHDFFRPPRGDWLRQVSURYLGHVDIXUWKHUSRLQWRIFRPSDUDELOLW\EHWZHHQWKHVHWZR
DVVHVVPHQWV7KH1:($ 0HDVXUHVRI$FDGHPLF3URJUHVV 0$3DVVHVVPHQWLVDQRWKHU
ODUJHVFDOHVWDQGDUGL]HGDVVHVVPHQWWKDWFRXOGEHXVHGLQDIROORZXSVWXG\WRFRPSDUHUHVXOWV
7KH0$3WHVWLVXVHGE\PDQ\,OOLQRLVGLVWULFWVDQGWKURXJKRXWWKHFRXQWU\DVDQLQWHULP
VWDQGDUGL]HGDVVHVVPHQWWRJDWKHUPRUHWLPHO\LQIRUPDWLRQRQVWXGHQWOHDUQLQJDQGSURJUHVV
UHODWLYHWRJUDGHOHYHOFRQWHQWDUHDVWDQGDUGVIRUUHDGLQJDQGPDWK0$3LVW\SLFDOO\WDNHQWKUHH
WLPHVSHU\HDULQWKHIDOOZLQWHUDQGVSULQJ/LNH6PDUWHU%DODQFHG0$3LVDG\QDPLF
DVVHVVPHQWWKDWDGMXVWVTXHVWLRQGLIILFXOW\GHSHQGLQJRQWKHUHVSRQVHVRILQGLYLGXDOVWXGHQWV
1:($/LNHWKHVHRWKHUODUJHVFDOHVWDQGDUGL]HGDVVHVVPHQWVWKHDFFRPPRGDWLRQVIRU
(/VIRFXVSULPDULO\RQWLPHDQGVHWWLQJ7KRXJK0$3KDVWKHDELOLW\WRUHDGDORXGERWKUHDGLQJ
DQGPDWKWH[WVWRDOOVWXGHQWVLIHQDEOHG:KHUH3$5&&,$5DQG6PDUWHU%DODQFHGDUHDOO
FULWHULRQUHIHUHQFHGDVVHVVPHQWV0$3LVDQRUPUHIHUHQFHGDVVHVVPHQW&XUUHQWO\0$3
XWLOL]HVUHIHUHQFHQRUPVHVWDEOLVKHGIURPDQ³(QJOLVKVSHDNLQJVFKRRODJHJUDGHV.
SRSXODWLRQ´RIPLOOLRQVWXGHQWVLQ1:($:KLOHWKLVUHIHUHQFHJURXSPDNHV
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